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Actually every Dowell man is a “VP in charge of public 
relations 


He's in charge of doing his job right, but with 
attention to the d 


a 


etails that mean your job is done better 

He's off his truck and on the ground at the well site 

enthusiastic to help the operator get going. You'll find him 
lending a helping hand at every turn. When the job 


for which Dowell has been called is complete, his job 
oes on 


to see that details are buttoned up on the 
location, efficiently and safely. On the drive back to the station 


the Dowell man observes highway safety rules, of course 


but goes the step further to extend courtesy and thoughtfulness 


to all on the road. These details, small, pe rhaps, like 
closing the farmer's gate, are as important to an economical 
well-run operation as the typical Dowell thoroughness 
You get what you expect from Dowell—and more 


Dowell Incorporated, Tulsa 1, Oklahoma 
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Unretouched photograph of rod 
end before heat-treat. Note 
clean smooth forging by electric- 
induction process, unique with 
Norris 


CHANGE IS 
INEVITABLE 


— The Right Change Is Progress 


The village blacksmith was considered an 
expert on heat-control . . . but his art 
would be lost here! 
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at left: normalizing 
furnace — above: sec- 
ond unit in-line — for 
draw ond temper 


eee in LARGEST, MOST MODERN SUCKER ROD PLANT 
in the Oil Industry! 


The purposes of normalizing and heat-treating are elementary. 
The essentials are: 
e Invariable temperature limit controls. 
e Uniformity of temperature level throughout furnace, all 
areas, 
e Rigidly exacting control of progression and time cycle 
in graduated heating and cool-out. 
Two furnaces, one for normalizing all rod production, stress 
relieving all internal structural tensions (which result from 
straightening and forging)—and the other, for draw and tem- 
per of alloy steels which dictate this additional heat-treatment 
for uniformity and homogenity of grain structure—better serve 
this purpose than a single furnace. 
Two Furnaces-In-Line for Dual Purposes Is An Exclusive 
At Norris. Specify Norris when buying sucker rods. 
Your Supply Store is our distributor. 


Cc. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 
TULSA, OKLAHOMA 


BRANCHES: GREAT BEND KANSA Ri RISTI, HOUSTON, k 
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The Conference Table 
We have given you a republic, if you can keep it. 
— Benjamin Franklin 


1957 Topples All Records 
12th Annual Report Survey. 


Production Reaches New High 
Companies Surveyed Have High Percentage Wildcat Success. 


Refiners Plan for Asphalt Market 
New Capacity Ready for Highway Program. 


Transportation Improved 
Economies Achieved by New Pipelines. 





[ E SECTION FOLLOWS A 


How To Reduce Costs. Ks 
Key factors and hesie. sales for a successful cost aiedinn 
program .. . Check list for setting up organization and keeping 
it on the move. — Benjamin P. Hamilton, Jr 


Soviet 1958 Plans for Oil and Gas 


Course Focuses on Controls 
Executive development program organized around one theme 
— controls. These include reports, budgets, plans of wide 
application. — W.T. Jerome Ill 


Secrets May Be a Stumbling Block 
Almost total disclosure is the policy of many successful com- 
panies. Here's an item-by-item account of one firm's com- 
munications system. If your organization isn't all under one roof 
it's a good check list. Don't let your staff blunder because they 
aren't informed. 


Importance of Workable Project Planning 
Engineering and research and development departments can 
do a better job with ‘‘from-the-ground-up" planning. Here's 
a brief outline to follow in your organization to improve results. 

— H. Warren Roos 


THE PETROLEUM ENGINEER, May, 1958 





DRILL > AND PRODUCING 

Engineering, Ingenuity Pay Off on Buzzini Rig No. 8 
Rising Cost of Oil Operations 

Resin Cement Aids Waterflood Control 

Porosity Determinations from Neutron Logs 
Lightweight Drill Pipe in Slim Hole Drilling 

Wireline for Offshore Wells 


Magnolia’s 20 Years of Research 

TV Monitor New Aid in Seismic Interpretation 
Nigeria Gears for Major Oil Program 

API: Beware of Big Government 

Economic Outlook for the Drilling Contractor 
Record Contender Passes Half Way Mark 
Power Swivel Speeds Drilling 

Gas Injection in Wilmington Field 

Oil Ills: Foreign and Domestic 

Oilmen Ponder Public, Social Duties 

A Letter to the Class of 1958 


ROCHEMICA 


MODERN GASOLINE PLANTS 
Modern Gasoline Plants — Part | 
Gas Liquids Looking for Increased Markets 
Atlantic Refining Puts Automation to Work 
Better Absorber Control, Higher Recovery and Profits 
Design Considerations for Gas Purification Processes 


Effect of Variables on Cooling Tower Performance 
The Refining Engineer's Process Notebook: 

Shell Butane Isomerization — Il 

CAA Butadiene Extraction 
Executives Use the Case Study Approach 
Calculate Pipe Stresses Efficiently — Part 1 
Technical Papers Highlight WPRA Annual Meeting 
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SPECIAL FEATURE — GRAPHIC ENGINEERING DIGEST 
Graphic Engineering Digest Authors 


How Accurate Are These Gas Flow Equations?................ 


How Highway Engineers and Pipeliners Can Solve 


Sonne Photography 


Measuring Flow Efficiencies by Ammonia Displacement. . . 


Pipeline Field Welding and Quality Control Methods 
Crude-Burning Turbines Up Tapline Throughput 
Why Automatic Custody Transfer Is Growing 
When To Replace a Tractor 
Developments to Watch 
Automatic Control Systems for Gas Transmission Pipelines 
A New Way to Repair Shorted Casings 
Pipeline Microwave Reached 21,000 Miles 
CATC Will Have Microwave Circle in the Gulf 
PIPELINE FUNDAMENTALS 
Pipeline Welding — Part 2 
New Master Control System for Pipelines 
Canadian News Notes 
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Who Makes Prosperity? 


We’re worried and confused and sometimes dismayed. 

Not about the recession, though our investments look emaciated and the high cost of living 
has our income on the run. 

Not about taxes though we think they are heavy enough to hurt economic progress and 
we'd like to spend the part we think is wasted. 

Not about the Soviets. They've shot their Sputnik and the effect on us was an urgently 
needed shot in the arm. Nothing else could so quickly have pulled our missile program off the 
skids and into the air; nothing less could have pushed John Dewey educators into teaching the 
three R’s. 

We're anxious and perplexed about the cry from businessmen as well as politicians that the 
government get us back to boom times right now. 

Does anybody really believe government makes prosperity? If any government could, the 
powerful Soviet dictatorship would surely provide uncurving economic heaven. 

There are many influences on economics and government, with its power to tax and power 
to dilute money value, is one of them. But the core of economic well being is the people of every 
nation — their skills, their demands, their attitudes. 

For instance, in the present slump personal income is the highest in history (February 
figures) and savings are at an all-time high. For some unknown reason, the people decided to 
save more than usual. The theoretical economists call it inventory recession or capital investment 
recession. It can more realistically be called a “saving” recession. 

Our worry is not so much what government will do about it — although if politicians begin 
tossing their make-work dice they'll use up those “savings.”” We want to know what business and 
industry leaders are going to do 

For one thing, with long-term planning men in management can space expansion programs 
to hit the down years, saving on more liberal interest and on larger supplies of material and 
labor. This would help straighten the business curve as it jiggles upward. The oil industry, with 
its stable demand and necessarily long-term planning could take the lead in better capital 
expenditure timing. 

Business executives must lead or turn the leadership of economics over to the politicians. 
Nor is it enough now for management to guard its own company. Management’s responsibility 
must either extend to the whole economic scene or impatient people will turn more economic 
authority over to government. How eagerly some strong men in high places reach to grasp it! 

If we nibble on the “government-can-produce-prosperity” cheese we deserve the trap it baits 


Ernestine Adams 
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Congrats and $25 to LEE BLACKER, 843 Belmont Ave., Long Beach, California. 





Any swab who’s worth his salt... knows that Lone Star casing, tubing and line pipe 


is representative of steel pipe at its API best. 


The mammoth Lone Star Steel plant ...complete and quality-controlled from ore to 
finished pipe... was dedicated from the first as a dependable source of supply for 
Joe Roughneck, symbolic heart of the oil and gas industry. Every length of Lone Star 


API pipe is fully normalized. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


STEEL 


COMPAN Y 


EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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“Oilwell’s” Grade ““N” Sucker Rods are designed for use 
in ordinary non-corrosive wells. But we do not regard this 
grade lightly for that reason. Grade “N” Rods are given 
the benefit of many extra production treatments that make 
“Oilwell’s” special purpose sucker rods perform so well. 

After the bar stock has been roll-straightened and the 
rod ends have been formed, rods are heat-treated and nor 
malized. They are then descaled by the shot peening 
method. 

Machining of the sucker rod pins and of the case hard- 
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Typical car load of Grade 'N” sucker rods. 









ened couplings is extremely accurate, and frequent inspe« 
tions keep tolerances well within A.P.I. limits 

After machining, Grade ““N” Rods are subjected to “Oil 
well’s” exclusive vapor degreasing process to produce thor 
oughly clean rod surfaces to which protective coatings will 
adhere perfectly. 

“Oilwell” rods are not painted 
enamel is baked on each rod. This plastic coating not only 
protects rods during shipment, but retards the adherence 
of paraffin in the well 


but a special phenolic 


Grade “‘N” Rods are palletized to prevent damage dur 
ing shipment 
“Oilwell” Branch Stores everywhere 


and are generally available from stock at 


Put Grade “N” Rods in vour well and let them 
how much better they are than competitive 
comparable services—and they cost no more 


Oil WELL SUPPLY 
DIVISION UNITED STATES STEEL CORPORATION 


Executive Offices—DALLAS, TEXAS 
Export Office— 
30 ROCKEFELLER PLAZA 
NEW YORK 20, WV. Y. 


Area Offices— ALGARY, ALBERTA 
CASPER, WYOMING COLUMBUS, 0 
DALLAS, TEXAS HOUSTON, TEXAS 
TULSA, OKLA...LOS ANGELES, CALIF 
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NOTHING TRANSMITS POWER WITH THE SHOCK RESISTANCE OF 
ROEBLING ROYAL BLUE WIRE ROPE. Just one of the working qualities that make it superior 


to any other power-transmitting instrument on a comparative cost basis. Flexibility, resistance to shock and 
abrasion and corrosive attack are other factors that make Royal Blue incomparably strong ...stronger than 
any wire rope you've ever used. For details on this harder-working wire rope, call the nearest Roebling distrib- 


utor, or write Wire Rope Division, John A. Roebling’s Sons Corporation, Trenton 2, New Jersey. 


ROE BLInc& a 


Branch Offices in Principal Cities @ 


DESIGN Subsidiary of The Colorado Fuel and iron Corporation 


FOR WIRE ROPE 
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RUST-OLEUM 


and matches ORIGINAL EQUIPMENT 


How much does rusty equipment cost you ? With Rust-Oleum, 
you STOP RUST—and you match original equipment colors, 
too, for long-lasting protection! 

We want you to see for yourself how easy it is to use 
Rust-Oleum . . . actually take the brush and see how smoothly 
it works, how it dries to an attractive, high-gloss finish that 
resists sun, fumes, rain, heat, snow, salt air and salt spray, 
and blowing dust and sand. And the same formula can be 
applied by brush or spray. Just check the coupon for the color 

iiciai ies you want... and attach it to your business letterhead for a 

own fingerprint. FREE TEST SAMPLE. No cost or obligation. 
Accept no Your Rust-Oleum Distributor maintains complete stocks 
substitute. 
for immediate delivery. 


—-—--— ATTACH COUPON TO YOUR BUSINESS LETTERHEAD FOR FREE TEST S$ 
CHECK COLOR TO MATCH YOUR EQUIPMENT 


RUST-OLEUM CORPORATION, 2641 Oakland St., Evanston, Ill. 
Please send me a FREE TEST SAMPLE in the color checked 


[_] 769 Damp-Proof Red Primer [ ]722 Bethlehem Yellow 

{_] H-50 Primer [ ]}728 Old Emsco Green 

[_] 634 Quick Drying Black [ ] 726 New Emsco Green 

[_] 2766 High Gloss White [_]727 New Unit Rig Gray 

[_] 470 Ready Mixed Aluminum [ ]724 Waukesha Gray 

[_]H-4 Caterpillar Yellow [_] 725 New National Blue 
0 723 Oil Well Grange 
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THE CONFERENCE TABLE 


Trends 

@ More exploratory drilling compared to development. 

@ Growing interest in foreign concessions. 

@ Building processing capacity to meet expected rise in 
asphalt needs. 

@ Diversification geographically and in kinds of business. 

@ Stress on research to improve methods and products. 

@ More attention to rise in labor costs and their relation 
to productivity. 

@ Growth of new companies as older ones merge with or 
purchase others. 


These are some trends indicated in annual reports cover- 
ing 1957. (See survey beginning on page A-17.) 

One particular advancement is improvement in present- 
ing facts about the company to stockholders. When we 
began the annual report survey 12 years ago, we found 
them interesting. Today they are incomparably better. 
They contain more facts given in simple historical fashion. 
That’s not the whole story. They are full of new ideas, new 
plans, new hopes for building the company. They make 
entertaining and enlightening reading. They evidently 
please stockholders because the number attracted to oil 
stocks has risen sharply. 

Motivation in selecting stocks might make an interesting 
study. Using our own experience, we want an interest in 
a company we own and a good annual report creates identi- 
fication with the company. There is a gossipy tone to some 
reports that really makes you feel you're having a chat 
with the president. What an improvement over the staid 
tables of confusing figures of some years ago! 


Our Creed 


Leonard Refineries, Inc. recognizes the American 
Corporation as the fourth organization of society 

to achieve the status of a perpetual institution, the 
others being the Church, the State, and the University. 


We believe that a perpetual institution has and 
must accept inherent responsibilities to all people. 


We believe that the Good Citizenship responsibilities 
of the American Corporation include developing 
and maintaining a climate in which there oan exist: 


a constant search for ways to encourage greater 
creative knowledge and creative manpower; 
a free and competitive economy in which all people 
may share, as workers at fair wages, as investors 
at a fair rate of return, and as customers paying 
fair prices for quality products. 
We, the entire membership of the Board of Directors, 
approve and accept the above as the creed for Leonard 
Refineries, Inc. 


This was signed by directors and published in Information Hand- 
book of Leonard Refineries, Inc. 


Company Political Action 


General Electric, which has been a pioneer in many 
fields, has launched an entirely new idea — it will have its 
own political action group. The new section is called a 
government relations service and may be industry’s answer 
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to labor’s political action committees. This follows the 
proposition that industry has as much right as labor to 
educate employees and to join with other companies to 
intensify the public interest in government and politics on 
all levels. Jack Parker, vice president, states these princi- 
ples of the G.E. committee: 
1. Identification of general government trends. 
2. Development of background information on public 
issues that affect business. 
3. Further development of general political understand- 
ing within the company as this becomes increasingly 
essential for all business management. 


Management has been inclined to leave political activity 
to labor or touch it with a distant word. It may not be as 
dignified to get into the fight against socialistic trends, but 
it’s a lot better than getting defeated without even giving 
our beliefs breathing space. 


Capital Expenditure Statistics 

The reader must be puzzled sometimes when he reads 
the various figures given by different economists on capital 
expenditures in the oil industry. Most of the industry publi- 
cations make some sort of estimate. Chase Manhattan Bank 
has provided estimates for as many years as any institution, 
API uses their figures and sometimes supplies its own. The 
Petroleum Engineer has been making estimates for 12 
years. 

Much of the variation is due to the limitations imposed 
by the economists on one hand, and by the accounting 
practices of the oil companies on the other. We have several 
times referred to a short article in The Petroleum Engineer, 
January 1957, page A-28, which goes into some of the wide 
divergencies among petroleum producers for leaseholds, 
exploration, and development costs. It gives some idea of 
the difficulty in sepsrating exploration and production capi- 
tal expenditures. 

For instance, accounting treatments given by 61 oil com- 
panies to payments to outside exploration companies for 
work on acreage later taken as a result of the survey, indi- 
cated three companies had no such work, 22 expensed the 
full cost, 23 companies capitalized the full cost, and 13 
companies capitalized part of the cost. This is just one indi- 
cation of the shaded division between exploration expendi- 
tures and production expenditures. 

The same is true when there is an attempt to divide 
expenditures for domestic and for foreign operations. Most 
companies simply do not give separate figures until actual 
data is in. As one company reports: We may have to pour 
money into a certain area because of events. Some com- 
panies divide expenditures into Eastern and Western 
Hemispheres but this does not aid in the foreign-domestic 
division. Estimates of capital outlays have proved helpful 
in planning. They are based on actual decisions for spending 
and are strong indications of future moves. 
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Practical Public Relations 

Getting down to cases is always difficult in an intangible 
field. The IPAA is making a valiant effort to inspire its 
members to make factual contributions to that vaguest of 
intangibles—public relations. Under “Public Information 
Digest” a report is made on what IPAA people have done 
to improve public relations. In the Independent Monthly 
Alf R. Thompson, of Mattoon, Illinois, is the committee 
chairman, and vice chairman is Sam T. Mallison of Pitts- 
burgh. 

The report publishes some answers to criticisms of the 
27% percent depletion, the gas bill and other industry 
problems. Not only does it demonstrate how the fight is 
carried on but it also gives excellent tips on how you can 
answer attacks you hear. 


Automation can accomplish many things faster and more 
accurately, but it never can outdo the human processes 
that created it. 


Really on the Fringe 


New York State Labor Department reports that the con- 
tract of a painters’ union gives a worker his birthday off 
with pay plus a $5 birthday present from the boss. 

A machinists’ local pact provides that workers quaran- 
tined at home because the kids have measles or mumps 
must be paid for the time they’re away from work. 

Brewery workers get free beer on the job and bagel 
bakers get a bagful of bagels a day. 


You "Auto" Buy Now 


Having always bought now, as far as our resources 
lasted, we didn’t know how we could promote the cam- 
paign to get other people’s money out of their respective 
socks, banks, or wherever they put their savings. The only 
thing we can do is pass on this story, which will make you 
think twice about “You Auto Buy Now.” 

The nervous relatives were all gathered in the lawyer’s 
office eagerly waiting for him to read Uncle Jasper’s will. 

The lawyer read: “Being of sound mind, I spent all my 
money.” 


Here Are Your Motivations 


A psychologist, Dr. C. Gilbert Wrenn of Minneapolis, 
says that one of the most common misconceptions of hu- 
man behavior is that people can control their emotions. He 
maintains that you can control the outward expression of 
your feelings, but you are powerless to control what hap- 
pens to your viscera. You may keep your friends from 
knowing you are excited or depressed, but the emotion 
automatically affects your vital organs — your digestion, 
respiration, heartbeat. He gave four motivating forces that 
run throughout life: 

1. Love is man’s most basic motivation. All through life 
we are either seeking affection or if we have someone who 
loves us, trying to protect the source of our love. 

2. Need for security. Economic security, contrary to 
what most businessmen believe, is not the most important 
kind. 

3. Need for prestige and acceptance. This explains the 
rush to join organizations, and the hunger for publicity. 
Oddly enough, the more intensly a person shuns publicity, 
the greater is his need for it. 

4. Need for self-realization, or discovering what one can 
contribute to the world. “This is the apex of motivation; it 
is useless to appeal to this need unless the other three needs 
have been met.” 
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Probing Unknown Depths 


Sometimes we run into personnel techniques that seem 
to ignore personality. If people are getting as standard as 
some of these papers imply we are almost ready to lose in- 
terest in the human race. The reason we haven't is because 
we don’t believe it. People are not only funny (cia Art Link- 
letter) but each one is different. 

In the booklet “Executive Selection, Development, and 
Inventory” (published by American Management Associa- 
tion, Inc., 1515 Broadway, Times Square, New York 36, 
New York) we are inclined to bog down when we get to a 
chapter on “How to Use Failure to Gain a Promotion as a 
Positive Tool for Management Development.” Maybe you 
can follow this formula. 

On the other hand there are some articles that will help 
you select, develop, and keep good executives. One of these 
is “An Integrated Approach to Management Development” 
by Willard E. Bennett, a well known writer in the petroleum 
industry. He is labor relations superintendent for Cities 
Service Refining Corporation, Lake Charles, Louisiana. 


Fashions From Well Cores 

If you haven't got oil in your well, maybe you can sell 
the core. A Dallas store, A. Harris and Company, has intro 
duced articles made from oil well cores. There are lighters, 
paper weights and men’s jewelry fashioned from the hard 
cores, which come mostly from the Permian Basin of West 
Texas. 


First Quarter Slump 

In the first quarter last year U. S. producers were ship- 
ping 940,000 bbl a day to oil-hungry Europe, cut off from 
Middle East supplies. In the first quarter in 1958 about 
260,000 bbl a day left the U. S. Domestic demand remained 
about the same. 

Income for the first quarter reflects this change in foreign 
demand. 


Table 1. Income for First Quarter 1958. 


Gross income Net income 
$1000 $1000 


Company 1958 195s 


Atlantic 144.811 9 695 
Champlin 18,610 1.602 
Continental 141,743 10,699 
Cosden? 70.542 4 $124 
Eason 2 205 499 
Fifteen 616 219 
General Crude 2 O05 7 620) 
Gulf 
Monterey 
Murphy Corp 
Quaker State 12,467 
Seaboard 12,439 
Shamrock 13.085 


Shell 


HSS 19 


] 
I 
‘ 


On! 


Standard Calif 

Sun 

superior 

Texas Co 

Texas Pacific 

rXL 

White I agle* 

Wilcox 
Six months ending February 
Nine months ending January 31 
1957 data reflects acquisition of 

months; 1958 all nine months 

‘ First quarter ending August 31 
First quarter ending November 30 
First quarter ending December 3 
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Many Back Ikard Bill 

Independent producers’ associations, 
not satisfied with the administration’s 
“strengthened” voluntary imports 
policy, are backing Congressman Frank 
Ikard’s (D-Texas) “Mineral Securi- 
ties Act of 1958.” The bill, described 
as a “quota-tariff combination” pro- 
grem, would limit oil imports by re- 
quiring licenses of importing com- 
panies. The licenses would be awarded 
on a competitive bid basis. Propon- 
ents say the bill will “be in keeping 
with United States foreign trade 
policies.” 


Conoco Hikes Advertising 
Introduction of two new motor oils 
by Continental Oil Company will be 
supported by the most concentrated ad- 
vertising campaign in its 82-year his- 
tory. The program involves newspaper, 
radio, television and outdoor advertis- 
ing and will center around a jingle-type 
contest with $50,000 in prizes. First 
prize in the contest is a Cadillac loaded 
with $10,000 in cash. The company, 
confident of the new oils’ success, is 
offering to guarantee a new car’s en- 
gine for “50,000 miles against me- 
chanical failure due to lubrication.” 


Refineries Still in Business 

Rocket fuels may be all right for 
moon travel, but they'll never take us 
to the grocery store or to visit Aunt 
Minnie. New fuels now being per- 
fected for missiles and rockets “will 
never put our oil refineries out of busi- 
ness,” assures Dr. W. H. Schechter, 
vice president, Callery Chemical. Limi- 
tations and costs of boron and other 
new fuels are prohibitive for “consumer 
use,” he said. “Rocket fuels may some 
day send man to the moon, but they 
will never power his motor car.” 


Auto Makers Push Refiners 

Advanced automobile engine design 
and performance will seriously tax the 
capability of any refinery to produce 
octane during the next six years, states 
W. J. Service, The Pace Company. 
Service told a WPRA audience that 
costs would rise more than two cents 
per gallon by 1963 because of con- 
tinued increases in engine compression 
ratio and resultant increases in octane 
number. 


‘Who's Who’ Cites Gulf Oil 
Gulf Oil Corporation has _ been 
awarded an honorable mention by the 
editors of Who's Who in America for 
its “exceptional corporated educational 
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Digest of News and Comment 


philanthropy.” Awards are given bien- 
nially in recognition of most significant 
corporate gifts to the American educa- 
tional system, and are based .on unique- 
ness of the program as well as the 
size of the gift. Gulf’s Aid to Education 
Program includes merit scholarships, 
alumnus gift matching, faculty salary 
supplementation, direct grants to inde- 
pendent colleges, departmental assist- 
ance and graduate fellowships. 


Standard Awards Fellowships 

Three university faculty members 
have been awarded $5000 fellowships 
by the Standard Oil Foundation, Inc. 
(Indiana) in the first of a new kind of 
fellowship to upgrade instructors in 
physical science and engineering fields. 
The three one-year fellowships provide 
$5000 each to I. E. Morse Jr. of Michi- 
can State University; R. A. Strand, 
Pennsylvania State, and J. A. Weese, 
Cornell. These were chosen from 20 
applicants by officials from 40 univer- 
sities in the U. S. The fellowships will 
permit the instructors to do further 
work on doctorate degrees in the field 
of their choice 


Buys Into Field 

General American Oil Company of 
Texas has purchased Forest Oil Cor- 
poration’s interest in the Dora Rob- 
erts field, Midland County, West Texas, 
for $16,000,000. Production for the 
Forest interest in 1957 was about 2600 


bbl a day. 
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Natural gas reserves in the United States 
advanced to an all-time high of 246.6 trillion 
cubic feet over the previous year. Production 
during 1957 hit a record of 11.5 trillion cubic 
feet but additional proved recoverable re- 
serves amounted to 20.3 trillion cubic feet. 


More Work for Carson 

Captain M. V. Carson, already head 
of the President’s voluntary oil im- 
port program, has been appointed di- 
rector of the Office of Oi! and Gas. 
Carson succeeds Hugh A. Stewart, who 
resigned February 28. The appoint- 
ment was made by Secretary of In- 
terior Fred Seaton. At the same time, 
Seaton announced the volume of Feb- 
ruary crude imports into the U. S. was 
about 812,000 bbl per day. Carson 
used the statistics to point out that the 
voluntary program he has been ad- 
ministering is working, and is currently 
17 percent below the established level. 
Carroll D. Fentress, formerly assistant 
director of the Oil and Gas Office, 
acted in the executive capacity in the 
interim period prior to Carson’s ap- 
pointment. 


22 Governors Demand Curb 


Mandatory crude import curbs 
pushed back to 1954 ratios — are being 
further pressed for by 22 governors. 
Led by Texas Governor Price Daniel, 
the group joined together to ask the 
curbs in a telegram addressed to Presi- 
dent Eisenhower. The administration’s 
new volunteer plan linked with the Buy 
American Act has failed to satisfy de- 
mands of most domestic producers and 
oil state governors. 


AAPL’s TIPs Take to TV 


Timely information on petroleum 
(TIP) is being beamed to more than 
200,000 each day, in an extension of 
the American Association of Petroleum 
Landmen’s TIP program. The TIPs are 
aimed at bringing the public to a closer 
understanding of the oil industry 
AAPL, which has been mailing the at- 
tractive and informative cards for 
some time, initiated TV program in 
Fort Worth. Information in each TIP, 
mailed or broadcasted, points out the 
competitive nature of the industry. (See 
table below.) 


Timely Info on Petroleum 
Talk About Industry Competition! 
Percent of Total Production By 
4 Largest Companies in Each Industry 
Light Bulbs 100% 
Automobiles ..... . 90% 
na. «<< « oa 4 85% 
ee er ee 80% 
Copper a ee ae ee ee 80% 
Soaps ae ae ee Lo 
Woolen Fabrics . . . . . 75% 
ess ks ee ee Oe 
- Pe on. es 19% 


— American Association of Petroleum lLandmen 
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MORE EFFICIENT 
Recuite! 


PSS 
CHIP 


*Spherical scrubber for 








dust and liquid removal 


from gas flow 
LEGEND OF ABOVE CUTAWAY 


The majority of incoming liquid (A) and solid particles are directed to either 
side and down into reservoir (1). Lighter solid particles carried by gas stream 
Gre separated on surfaces of contactor (B) which are kept wet ond clean by 
revolving thru liquid reservoir (2). Contactor is revolved by explosion-proof 
gear motor (C). Mist Extractor (D) removes any remaining liquid particles 
from ges stream prior to outlet (3). 


x z 


4 LOOK AT THIS TEST The test at the left indi 
cates the superiority of Peerless Scrubosphere 
over conventional oil bath dust scrubbers. The 
SCRUBOSPHERE operates with no loss of effi- 
ciency at low flows, minimum liquid loss, and 
very low pressure drop. Other outstanding 
features include easy vessel access with re 
movable self cleaning contactor, a sump for 
slugs of solid or liquid particles, and minimum 
cost. 


For detailed information write for Bulletin No. 180 


PEERLESS 


MANUFACTURING 
co. 


P.O. Box 13165 Dallas, Texas 4 4 + 





“2 +* 
4s * 
Representatives in All Principal Cities U 


“OVER 20,000 SEPARATORS and SCRUBBERS IN SERVICE” 
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assure top efficiency and: 
minimum down-time... 


with the 


Industrial 
EnginScope 





*Trade Mork 


Instantaneous, dynamic analysis of 
total performance provides informa- 
tion that greatly simplifies both routine 
and emergency service of low-speed, 
industrial spark-ignited engines. 


The famous Du Mont EnginScope that 
is making history in the automotive 
service field is now available in a spe- 
cial model specifically intended for the 
industrial engine field. The Industrial 
EnginScope analyzes through the 
secondary ignition voltage, thus accu- 
rately indicating conditions at the 
actual ignition point of the engine. 


*& Connects to engine while 


running. 


% Assures top operating effi- 
ciency of engine. 


*® Reduces routine mainten- 
ance costs. 


% Reduces down-time by 
“forecasting” faults. 


% Easily used by technical, 
or non-technical personnel. 


Write for complete details. . . 


Dept. PE4 


Highlights 


Memphis Case Forces Cut 


Construction previously planned this 
year by Tennessee Gas Transmission 
Company has been slashed 40 percent 
because of problems arising from the 
Memphis case decision. Gardiner Sym- 
onds, president of the company, has in- 
dicated that the cutbacks were due to 
negotiations with customers for new 
agreements to solve problems arising 
out of the case. The U. S. Supreme 
Court is now hearing arguments in the 
case, which as the ruling now stands, 
would require all customers to approve 
a gas price increase before it could be- 
come effective. Specific TGT expan- 
sion eliminated or postponed has not 
been announced. 


Union Oil Center Opens 


The more than 1200 headquarters 
employees of Union Oil Company of 
California have moved into the new 
Union Oil Center in Los Angeles. For 
the first time in several years the per- 
sonnel will be housed in a single build- 
ing. The employees were previously in 
six different buildings. The Center it- 
self, a modern and functional group of 
office buildings, was three years in 
construction. 


In-Oil Payments Fully Taxable 


The Supreme Court has decreed that 
in-oil payments are taxable as ordinary 
income rather than at the lower capi- 
tal gains rate. Congressional legislation, 
which has until now been withheld, is 
expected to be set in motion. The in- 
oil payments, or payments for rights 
to future oil production, entitle the 
holder to receive a specified sum of 
money payable out of a particular 
portion of production and entirely free 
of production expenses. The govern- 
ment contended that the sum received 
was simply carved out of a larger min- 
eral interest and taxable as such. 


190 Firms Seek Foreign Oil 


Approximately 190 American com- 
panies are active in oil exploration and 
production in 91 countries and account 
for 598 separate foreign national op- 
erations, reports Leonard M. Fanning 
in a special survey. The study points 
out that there were only 28 companies 
with foreign oil interests in 1945. Of 
the group now engaged in exploration 
and/or production outside the U. S. 
now, 68 have no domestic production 
or exploration activity. The present 
group, Fanning says, is composed of 
74 large or sizable publicijty-owned 
corporations, 100 small companies and 
16 partnerships and individuals. More 


Automotive Equipment Division 


ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J. 
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than 10,000 U. S. citizens are em- 
ployed abroad by these oil companies. 





Good Wells Make Good News 


A Special Report on Successful Remedial Cementing Jobs 


May, 1958 


The success ratio of remedial cementing jobs has been materially improved since the 
introduction of Cealment®. Cealment is the exclusive Dowell cementing service, using a 
latex-cement. It is especially suited to remedial work. Here are four examples of success- 
ful application. 


= Stonewall County, North Texas. (New Oil Well) This well was completed 
in the Strawn sand through perforations from 5110 to 5130 feet. Initial production 
was only 10 bopd with 70 bwpd. A 500-gallon squeeze was performed with Ceal- 
ment, and the well was reperforated. After fracturing, well tested 106 bopd with 
no water. 


= Carbon County, Wyoming. (Old Oil Well) This well, producing from 5852 
to 6251 feet, was completed open hole in 1948. Recent attempts to stimulate pro- 
duction from selected intervals of the pay, with the aid of packers set in the open 
hole, had failed. The operators decided to set a 5” O.D. liner in the 400 feet of 
64%” open hole. The liner was run, cemented with Cealment and perforated. Fol- 
lowing a stimulation treatment, production rose from 136 to 357 bopd while water 
production dropped from 209 to 27 bwpd. 


= Cowley County, Eastern Kansas. (New Oil Well) This Layton sand well was 
in an area noted for water problems due to cement channeling. For example, most 
wells in the pool produce three to five barrels of water to each barrel of oil. One 
offset well had been “squeezed” twice with regular portland cement, fractured three 
times without success, squeezed a third time, and then finally abandoned. The oper- 
ators decided to try Cealment on this new well. A squeeze was performed at 2022 
feet with 400 gallons Dowell latex-cement preceded by 200 gallons Mud Acid. Then 
a retainer was set at 1998 feet; and the well was squeezed at 2003 feet using 400 
gallons of latex-cement with a spearhead of 50 gallons Mud Acid. Cement and 
retainer were drilled out, and the well was perforated from 2010 to 2014 feet and 
fractured. After treatment, the well swabbed three boph with only two bwph. 


® St. Landry Parish, South Louisiana. (Old Oil Well) This well was completed 
through perforations from 8715 to 8722 feet. A channel in the primary cement job 
resulted in high sale water production. This posed a water disposal problem and 
prevented maximum allowable oil production. A squeeze of 900 gallons latex- 
cement, preceded by 200 gallons Mud Acid, was performed to cement off the chan- 
nel. The job was completely successful. The channel was repaired and water-free 
production was possible at top allowable. 


A recent survey of 866 cementing jobs using Cealment disclosed Dowell’s latex-cement 
has proved exceptionally successful in all kinds of cementing work — primary cementing, 
tailing-in, setting liners, squeeze, plug backs and lost circulation. Ask for a free copy of 
this survey. For service or full information, contact your nearest Dowell service point. 
There are 165 in the United States and Canada. In Venezuela, contact United Oilwell 
Service. Dowell Incorporated, Tulsa, Oklahoma. 


Services for the oil industry <> 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








x 4 

C. E. Williams, Gulf Sales Engineer, Midland, Texas, and 
G. W. Ramsey, Assistant Plant Superintendent, inspect 
force feed lubricators on one of the modern gas engines 
at the Goldsmith pliant of El Paso Natural Gas Company. 


rs 


No lubrication problems in 8 years of operation 


Since 1949, twenty-seven gas engine-compressor units developing 39,985 
horsepower at the Goldsmith plant of El Paso Natural Gas Company have 
been thriving on Gulf Security Oil. Bearing, ring and cylinder wear main- 
tenance records have been excellent. 


Insure safe, more effective lubrication protection for your compressor 
units. Specify Gulf Security . . . the high quality, straight mineral oil. For 
full information, call your nearest Gulf office. 


GULF OIL CORPORATION, Dept. DM, Gulf Building, Pittsburgh 30, Pa. 
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12th Annual Report Survey 


1957 Topples All Records: 


Revenues Up 14% 


Earnings Up 8% 


Ernestine Adams 


‘BECAUSE 1957 ENDED IN A 
DOWNTREND with general business 
indexes lower, many have considered it 
an unsatisfactory year. On the facts it 
was a good year, indeed one of the 
best.” 

So states Phillips Petroleum Com- 
pany in its 40th annual report. 

That statement is true of the whole 
industry. After increases of 13 percent 
in earnings for 1956 over. 1955, com- 
panies in this survey had a good 1957 
despite a number of problems. Reve- 
nues went up 14 percent over the 
record year of 1956 and earnings were 
8 percent higher. 

Drilling and Exploration’s report 
read: “Drilexco has just concluded one 
of the best years in its history. Despite 
the depressive effects of world-wide 
oversupply of oil, mounting costs and 
wages, and ever-keener competition, 
the drilling division made a very cred- 
itable showing.” 

Reported Superior Oil Company: 
“The year just ended has been the most 
profitable in the company’s history 
with new highs being recorded in pro- 
duction, sales and earnings.” 

“In 1957, production, gross revenue 
and net earnings all registered in- 
creases over the preceding year,” Mid- 
west Oil Corporation told stockholders. 

There is no doubt about it, 1957 was 
the best year the U. S. industry ever 
experienced. 

Annual report comments indicate 
1958 will be about the same story — 
backwards. That is, the first half will be 
on the low side, like the last half of 
1957 and the last half should see an up- 
turn although not as strong as that in 
the early months of 1957, when the 
Suez crisis opened temporary markets 


Cities Service’s report described last 
year’s conditions thus: 

“The year opened with both world- 
wide and domestic demand for petro- 
leum and its products at the highest 
level of all time. In the final months, 
the industry’s zeal for producing had 
created unwieldy surpluses of refined 
oils. This in turn brought distress pric- 
ing and the spread of price wars.” 

Yet the company goes on to point 
out, “it is worthy of note that, while 
several other key industries encount- 
ered a falling off in consumer demand 
during 1957, total demand for oil prod- 
ucts actually exceeded 1956 by 1.3 per- 
cent. It is estimated that 1958 will show 
an increase over 1957, Thus, it appears 
evident that the present problems of 
the domestic oil industry can be attri- 
buted directly to production excesses 
in the keenly competitive race for 
business.” 


Capital Outlays Up 14% 
Net Worth Up 12% 


One report mentions unfavorable 
weather. Pure Oil says: 

“The petroleum industry is uniquely 
susceptible to bad weather. Unfavor- 
able week-end weather, which was the 
rule rather than the exception in 1957, 
adversely affects the consumption of 
motor fuel. Moreover, unexpectedly 
numerous and severe hurricanes, tor- 
nadoes, and floods seriously handi 
capped the entire industry, both pro 
duction and sales-wise.” 

There is little crying over past diffi- 
culties. Even the imports question is 
viewed calmly, natural gas legislation 
is mentioned less than last year and the 
percentage depletion provision is prac 
tically ignored in 1957 annual reports 

In the face of lower production and 
unseasonably soft product prices, Cos- 
den Petroleum sets its goal in steadfast 
terms: “All we can do is what we have 
done in the past and will continue do- 


MILLIONS OF DOLLARS 


340 


Comparison of 
Sales Volume and 
Net Worth 


Ashland Oil and Refining 
indicates here that its 
volume climbs faster than 
net worth of the company, 
showing increased efficiency. 


1948 1949 1950 1951 1952 1953 1954 


Miss Adams is Management Editor 
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e Revenues Up 11% e Direct Taxes Down 2% 


e Earnings Up 8% e Excise Taxes Up 10% 
1957 Compared to 1956 


TABLE 1. FINANCIAL STATISTICS OF 67 U.S. PETROLEUM COMPANIES FOR 1957. 


‘Taxes Per common share‘ 


Collected Common 
Direct $1000 for govts’ stock Price Net Direct 
1956 1957 ($1000) 1000 sh 12-31-57 income taxes 


$12,392 Ye . $ 1.96 

2,551 6,256 ‘ 0.49 

1,382 0.84 

5,562 ‘ } 2.87 

16,320 ‘2. 4.30 

18,108 Ye } 2.01 

183 2,280 ; 10. 0.08 

5 563 0.08 

17,894 : ; 1.77 

1,600 0.39 

41,427 Y, . 3.94 

1,483 Y% / 1.11 

‘ None 

19,619 P } 1.00 

5,302 /3 . 2.24 

34 s 0.13 

Dethi-Taylor 1,171 o \ 0.22 
Calif.” 380 ‘ 0.33 

Drilling & Exp 115 ; . 0.06 
Fifteen Oil 210 . 0.17 
General Americar’ 1,680 F . 0.57 
General Crude 1,155 J 0.62 
4,500 a : 0.30 

202,466 ‘ F 6.50 

1,258 932 502 % F 0.36 

6,044 ‘ : 1.61 

65,673 . 0.91 

507 ‘ ‘ 0.17 

3,000 a ! 1.26 

Y 2.18 





Louisiana Ld. & Exp. 

Midwest Oil 

Monterey'’ 

Murphy Corp. 389 866 

Ohio Oil 982 32,106 
Phillips 121,000 
Plymouth 

Pure Oil 107,101 
Quaker State 5,866 
Richfield 65,251 
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Seaboard 
Shamrock O & G"* 


282,466 


220,000 
27,399 
5,309 
Standard Calif. 200,615 
Standard Ind. 361,380 
Standard N. J. 792,400": 530,400 
Standard Ohio 24,440 76,298 
Sun Oil 46,985 628 166,296 
26,438 
6,223 
142,577 420,386 
1,747 2 
Texas Pacific C 2 O 2,410 1 
Tidewater 596,263 18,451 89,639 
TXL OW 1,578 
Union Calif. 14,830 77,890 
Union O & G of La. 1,194 65 
Universal Consolidated 106 1,305 : . 
Utah Southern 968 418 328 ‘ J 0.27 
White Eagle 770 104 57 VY 46 
Wilcox 114 242 J 0.79 
Woodley 147 313 4.17 0.46 


TOTALS $32,931,563 111 $3,291,370 108 2,137,454 $2,103,490 $3,819% $232.92 $124.17 


S. Also stock dividend * Fiscal year ends June 30 fased or 
Not including payroll taxe ' Fiseal year ends September 30 
laxes on sales * Fiscal year ends April 30 addit 
Issued Fiscal year ends March 31 R95 
* Adjustments for stock dividends Fiscal year ends August 31 
Owned 80° by Jersey Standard; 20 Fiscal year ends May 31 
in totals Fiscal year ends November 30 
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@ Gross Fixed Assets Up 9% ’ Long Term Debt Up 8% 
e Net Fixed Assets Up 16% e Net Worth Up 12% 
e Working Capital Up 4% e Capital Outlays Up 12% 
1957 Compared to 1956 
TABLE 2. CAPITAL ASSETS, CAPITAL EXPENDITURES, AND CHARGE-OFFS OF 67 COMPANIES. 


Stockhidrs 


Working Depreciation Capital and exploration 


equity” 
Years Gross fixed Net fixed capital Long term (net worth) depletion, expenditures’ $1000 
in assets assets end 1957 debt $1000 amortiza- 
Company business: $1000 $1000 $1000 $1000 12/31/57 tion 1956 1957 1958 est. 


Amerada 53,740 146,622 39,638 49,350 51,025 


American Petrofina 70,92: 19,375 52,929 3,824 New Co. 37,762 
Anderson-Prichard 11,774 58,248 5,707 15,004 15,148 
Argo Oil 58) (214) 28,785 4,841 4,400 5,546 
Ashland 0 & R 203,846 117,534 15,496 25,004 22,552 
Atlantic ' 483,458 117,100 120,294 
Artec 0 2G . 10,185 1,813 
Bishop 5,516 2,557 941 
British American 314,034 62,277 94,894 
Champlin O & R 64,773 18,389 17,495 
Cities Service 615,930 117,011 179,283 
Clark O&R 14,443 6,359 
Colorado 0 & G 34,921 17,001 7,500 
Continental 370,000 130,698 141,933 
Cosden 34,309 32,552 16,765 
Crescent 19,640 6,063 
Delhi-Taylor 19,110 15,990 
Douglas Calif. 990 6,289 1,000 
Drilling & Exp. 16,346 5,725 
Fifteen Oil 7,804 1,291 
General American 046 none 66,968 13,511 
General Crude none 23,581 J 7,500 
Getty 889 38,713 105,940 
Gulf Oil 316,752 3,240,571 664,217 
Hancock 32,583 none 56,918 8,276 
Honolulu 134,578 84 1,122 82,285 14,847 
2,141,624 26,084 1,338,096 290,891 
26,413 17,004 13,199 13,014 
95,717 44,836 72,253 
5,412 15,172 
31,038 none 29,618 
none 34,270 
32,800 §0,292 
20,100 33,827 
none 356,012 
332,734 1,519,631 
19,240 55,283 
90,485 364,375 
none 24,865 
99,000 223,359 
none 
29,325 ' 
166,087 . 279,006 
17,225 20,500 
340,561 , 161,000 
5,658 
211,400 , 435,000 
none 
82,283 ; 
271,600 a 470,000 
642,604 : 1,380,000 
460,288 63,000 y 56,000 
796,737 47,331 120,000 
Sunray Mid-Con. 738,942 55,973 229 65,917 Y 60,000 
Superior 272,059 91,527 ; 7 
Texas Co. 3,189,623 2 306,740 589,900 500,000 
Texas Gulf 72,146 39,04 7,650 . 9,660 8,800 
Texas Pacific C 2 0 92,884 none 8,920 
Tidewater 1,035,093 245,573 193,891 
TXL Oil 24,782 834 522 none 
Union of Calif. 889,301 187,050 411,372 85,285 
Union O & G of La. 83,348 12,500 36,011 10,926 
Universal Consolidated 22,432 none 21,393 § 500 
Utah Southern 3,198 none 3,724 
White Eagle 29,639 9,853 9,623 3,626 
Wilcox 15,065 none 10,015 1,263 
Woodley 23,370 15,911 7,875 15,667 2,395 2,650 


TOTALS 43,797,799 24,287,573 4,881,258 27,971,658 2,761,016 5,755,919 6,480,736 


Not including exploration expense 


vy } ! ) Mar mpanic 
Fiscal years given in Table 1 footnote tment 


nd ex] 
‘Including $130 million as Jersey's share 
capital expenditures in non-consolidated 
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ing; work resourcefully at lowering 
costs and in upgrading products—with 
the view of increasing both physical 
and dollar volume of our business.” 

Nor is Texas Pacific Coal and Oil 
dismayed. The company “has en- 
countered and endured ‘periods of un- 
certainty’ many times before. Our long- 
standing principles of operating well 
within our income, of trying to get our 
oil to the market at the greatest ad- 
vantage to the company, and of seek- 
ing maximum return for every operat- 
ing dollar will enable us to continue our 
position of stability.” 


Capital Expenditures 

The most reassuring phase of the oil 
industry picture is the budget for capi- 
tal expenditures in 1958. 

Budgets are not only holding but are 
ahead of the all-time record of 1957 
An unprecedented 34 companies re- 
leased information on 1958 budgets 
These include most of the large com- 
panies and many smaller ones. Budgets 
for capital and exploration expendi- 
tures for 1958 are 22 percent higher 
than 1957 expenditures. 

Capital budget estimates (A-23) are 
based on detailed budgets released by 
companies. The estimates are for all 
United States companies and cover 
both domestic and foreign operations. 

They would probably be much 
higher than 1957 except for the large 
sums in many budgets in 1957 for 
foreign concessions — particularly 
those in Venezuela. For instance, Sun- 
ray Mid-Continent reported: “The bud- 
geted 1958 capital expenditures will be 
about $59,000,000, somewhat less than 
last year. When considering the Vene- 
zuelan investment in connection with 
the 1957 total, however, the company’s 
1958 budgeted capital expenditures are 
approximately the same as in 1957.” 

Union Oil and Gas Corporation of 
Louisiana: “The increase (in 1957 ex- 
penditures) resulted principally from 
higher expenditures for prospective 
and proved oil and gas properties in 
Canada, Venezuela, and Bolivia and 
for the company’s share of the cost of 
the new gas processing plant at Eunice, 
Louisiana.” 

Ohio Oil Company: “Our share of 
these (Venezuelan) concessions... 
called for the payment of almost $26,- 
000,000. As a result, the company’s 
capital expenditures were boosted to 
almost $65,000,000, more than $12,- 
000,000 greater than the record high 
attained in 1956.” 

If we deduct Ohio Oil Company’s 
payment for the Venezuelan conces- 
sion, the 1958 budget for capital ex- 
penditures is higher than was spent 
last year. 

Since concession payments to for- 
eign governments are difficult to trace 
in the U. S. economy, it seems reason- 
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able to say that capital expenditures in 
1958 will mean more to those who con- 
struct oil and gas facilities, supply 
equipment, materials and services, than 
was the case in 1957. 

There is also evidence that com- 
panies with lower budget plans may 
increase investment with expected 
business improvement. 

Continental Oil Company: “The 
company’s capital commitments budget 
for 1958 provides for outlays at a re- 
duced rate in the early part of the year. 
However, capital expenditures will rise 
in later months unless it becomes ap- 
parent that we are facing a prolonged 
business recession.” 

No actual figures are released by 
Conoco but this statement reminds us 
that capital and exploration expendi- 
ture budgets were worked up at a time 
of general business doldrums. 

Time lapse between capital expendi- 
tures and returns on the investment is 
seldom commented on, but it is long 
and delay is always costly. Says Cities 
Service Company: “New physical fa- 
cilities, created by record capital ex- 
penditures in recent years, are begin- 
ning to develop large earning power 
Benefits from such expenditures, in the 
nature of things, come gradually but 
increasingly over a period of years.” 

For example: “Capital outlays for 
development of offshore oil lands in the 
Gulf of Mexico are only now begin- 
ning to produce earnings. In Canada, 
expenditures for exploration and drill- 
ing have been large during the past sev- 
eral years. It now appears that for the 
year 1958, cash earnings from these 
operations will exceed expenditures for 
the first time.” 

Speaking of capital expenditures, 
Standard Oil Company (Ohio) reports 
that these “provide the measure of con- 
tinued growth and preparation for the 
future. They represent investments to 
increase productive capacity and re- 
serves of crude oil, to improve and di- 
versify products, and to serve custo- 
mers more effectively.” 

Many annual reports point out the 
vital need of using capital investment 
to hold or improve competitive posi- 
tions. “These expenditures are being 
made to place the company in a strong 
competitive position in the industry,” 
reports Tidewater, and adds: “The 
first step was replacement of obsolete 
refining facilities. The mext phase, 
which is now underway, was expan- 
sion of transportation and marketing 
facilities.” 


Taxes 

Taxes collected on sales were 10 per- 
cent higher this year but direct taxes 
were about 2 percent below the all- 
time high of 1956. 

Quaker State Oil Refining provided 
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a lucid and almost horrifying account 
of the tax picture. 

“Combined direct and indirect taxes 
on our operations and products in 1957 
reached a total of $8,451,862. This is 
equivalent to $5,733.96 for each em- 
ployee; $1,340.29 for each stockholder; 
or $10.24 for each share of stock out- 
standing. The direct tax to the corpora- 
tion totaled $2,585,936, and $5,865,- 
926 represented taxes which we were 
required to collect from customers and 
remit to governmental agencies.” 


Dividends 

Dividends increased during the year. 
There was a trend toward more stock 
dividends, which will doubtless find 
favor also in 1958. Petroleum com- 
panies need volumes of capital and 
have a tendency to grow their own. 

Large cash requirements during the 
forthcoming period caused Monterey 
Oil Company’s board to decide that “if 
any dividends are paid during this 
period, they will be paid in the form 
of stock rather than in cash. The direc- 
tors are confident that this policy will 
result in greater ultimate benefits to the 
shareholders.” 

Gulf Oil explains that, although it 
pays cash dividends at the same rate, 
the effect of periodic stock dividends 
raises the amount received in cash by 
those who retain their stock 


Financial Structure 

During the year of 1957, the com- 
panies in our survey added some $3.7 
billion to their gross fixed assets (Table 
2) or 9 percent above 1956. Net fixed 
assets rose $3.4 billion. 

Working capital increased by more 
than $250 million to top $7 billion for 
the first time. Long term debt totals ex- 
panded to nearly $5 billion. The rise of 
$375 million is lower than might be 
expected. 

Net worth, or stockholders equity as 
some companies call it, advanced about 
$3 billion to reach $28 billion. 

This shows a further decrease in 
rate of return on net worth. Here are 
the last seven years—the first five from 
Petroleum Facts and Figures* and 
the last three from our survey. 


Rate of return on net capital employed 
1950 15.5% 
1951 16.8% 
1952 14.6% 
1953 14.5% 
1954 13.0% 
1955 13.0% 
1956 12.7% 
1957 12.3% 
Profit on revenues went up slightly, 

as a result of price rises early in the 

year which eased during the last half. 

Percentage of earnings to revenues 

were 9.9 percent in 1957 compared to 

9.4 percent in 1956. 

*Published by API. These figures were com- 


piled by Economics Department, Atlantic Refin- 
ing Company. 
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Annual reports are current opera- 
tional history as well as a record of 
financial standing. The year’s activity, 
their results and plans for the future 
are compressed within these reports. 
Here briefly are some comments on 
operations. 


Exploration 

Many companies are scheduling 
more exploration drilling this year in 
proportion to development drilling. 
The reason stated by Texas Gulf Pro- 
ducing: “Under these circumstances 
(lack of increase in demand) we will 
continue to concentrate our capital and 
efforts on exploratory drilling, as the 
drilling of excessive development wells 
would only contribute to the present 
overproduction from which our indus- 
try is suffering.” 

Woodley Petroleum has the same ap- 
proach: “Present imbalance of supply 
and demand dictates, as policy, reduced 
development drilling and more atten- 
tion to property acquisition and wild- 
cat or exploratory drilling this year.” 

In 1957 TXL Corporation had 15 
net wildcats compared to 7 in 1956. 
“This increase in the rate of explora- 
tory drilling, which we expect to con- 
tinue, reflects the results of our aggres- 
sive geological and geophysical pro- 
gram, which has steadily gained mo- 
mentum since its beginning in 1955.” 

States Wilcox Oil, an_ integrated 
company, “in 1958 we plan to con- 
tinue our vigorous exploration pro- 
gram.” 

Plymouth Oil’s policy of geographi- 
cal diversification leads its program 
into wildcat drilling to build reserves 
outside of Texas. 

The older company, Clark Oil and 
Refining, entered exploration for the 
first time, opening an office in Denver. 
It expects to begin its drilling program 
this year. 

Texas Pacific Coal & Oil points out a 
fact seldom mentioned — that explora- 
tion itself means long-time investment 
and diligent study. It explains: “It has 
always been our policy to maintain a 
substantial backlog of geological and 
geophysical data, keeping interpreta- 
tion and evaluation ahead of our actual 
drilling programs. This procedure has 
helped to keep our discovery rate well 
above the industry average. Many ex- 
ploratory wells are the result of sur- 
veys, studies, land acquisitions, and 
other procedures stretching over a 
period of 5 to 10 years after the pros- 
pect is initiated.” 

Exploratory costs come in for con- 
siderable discussion. States Argo Oil: 
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“An increasing number of exploratory 
wells are being drilled in remote areas 
where the rugged terrain offers consid- 
erable hazards which require greater 
expenditures for exploration and 
drilling.” 

Murphy Corporation was one of sev- 
eral to state that its net income decline 
was due largely from an increase in 
exploration costs. These higher “ex- 
ploratory costs are part and parcel of 
operations offshore and in foreign 
areas; so far, oil and gas discoveries in 
both areas appear to justify the ex- 
penditures, but the magnitude of risk 
will require constant reappraisal of the 
programs.” 

Each year Humble gives a review of 
its drilling costs. Average cost per well 
was $170,600 in 1957 compared to 
$131,600 in 1956. Reasons include: 
More offshore wells, rise in ratio of 
wildcats to total wells drilled, increase 
in depth (from 6947 to 7062 ft), 
higher costs of labor and materials. 

There are gains from exploration 
certainly. Richfield reported finding 
the first commercial oil well in Alaska. 
In the Kenai Basin, it rated 900 bbl 
per day of 30 API gravity a prize 
worth some exploration even though 
it may be many years before marketing 
is feasible and a pipeline outlet eco- 
nomic. 

General American, which has held a 
Spanish concession since 1952, had 
new expectations: “Hydrocarbons have 
finally been encountered in two wells 
in the south of Spain. One showing was 
non-commercial, but in a well still 
drilling at Almarchal, numerous zones 
saturated with gas have been pene- 
trated. Whether these deposits are 
commercial remains to be seen.” 


NUMBER 
OF WELLS 


(20 


15 
OlL AND GAS 


COMPLETIONS § !0 


5 


DRY HOLES 


1954 


Production 

Companies in the survey produced 
more than 8 million bbl a day here and 
abroad. This was 10 percent more than 
1956, which was 9 percent higher than 
1955. 

Some companies hardly knew 
whether to boast of new production 
properties or not. As Superior Oil Com 
pany commented: “Enthusiasm for the 
successes of the past year must be tem- 
pered by the knowledge that world 
wide supply of crude exceeds demand 
and the actual increase in demand has 
falien short of expectations. Pay-out of 
producing properties is taking longer 
each year, creating a greater demand 
for capital.” 

Not only a longer time but higher 
costs are evident, Figures on per barrel 
costs are revealed by Texas Pacific: 
“Net result of these cost increases is 
an inevitable increase in our average 
cost of producing a barrel of oil. In 
1957, the average was 66.7 
pared with 61 cents at year-end, 1956 


cents com- 


1957 


Pure Oil shows at a glance its 1957 success in exploratory drilling. Out of 43 net wildcats 


19 were oil or gas completions. Ratio was 44%, 
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e Oil & LP Production Up 3% 


Company 


"Amerada 
American Petrofina 
*Anderson-Prichard 
Argo Oil 

‘Ashland 0 &R 
"Atlantic 

Artec 0 &G 

* Bishop 

“British American 
Champlin 0 & R 
"Cities Service 
Clark O &R 
‘Colorado O & G 
"Continental 
Cosden 

*Crescent 
*Dethi-Taylor 
"Douglas Calif. 
"Drilling & Exp. 
Fifteen Oil 
*General American 
General Crude 
*Getty 

*Gulf Ol 
Hancock 
Honolulu 


Leonard Refineries 
Louisiana Ld & Exp. 
"Midwest Oil 
Monterey 
Murphy Corp. 
"Ohio Oil 
*Phillips 
*Plymouth 
*Pure 
Quaker State 
*Richfield 
"Seaboard 
Shamrock 
"Shell 
‘Signal O &G 
"Sinclair 
Skelly 
*Socony Mobil 
South Penn 
"Standard Calif. 
"Standard Ind. 
"Standard N. J. 
"Standard Ohio 
"Sun Oil 
"Sunray Mid-Con. 
*Superior 
*Texas Co. 
*Texas Gulf 
*Texas Pacific C 20 
"Tidewater 
TXL Oil 
*Union Calil. 
‘Union O & G of La. 
Universal Consol. 
| Utah Southern 
‘White Eagle 
Wilcox 
*Woodley 


TOTALS 


8. cnly 
U. S. and Canada 
(,roas 
Includes 1318 
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Net lease Net 
or feedev. wells 
or undev., drilled 
1000 acres 1957 


262" 
101 


73 
299 
25 
11 
513 
122 


675 
714 
732 


55 


418 


283 
3,036 
16,260 
362 


1,641 
702 
711 
230 

1,257 

52,907 
10,659 


3,658 


608 
14,966 
538 


10,244 
5,520 
11,074 
769 
135,994 
26,344 


2,657 
19,594 
7,000 


43,720 


1,760 
2,704 
2,004 
¢,721 
879 
6n 


1,933 
199 
1,648 


only 


shut-in well 


Net 


producers 


Oil 


Natural Gas Production Up 11% 


e Crude Runs Down 1% 


® Discoveries 1 for 3.6 WC 


1957 Compared with 1956 
TABLE 3. OlL AND GAS OPERATIONS — 1957. 


Net pro- 
Wild- Dis- ducing 
cats, cover- wells 
net les, net owned 


Calendar day 
Direct holding and 
Western Hemisphere 
Includes LPG 


7 


ur 


Net Production 


LPG 
b/@ 


Crude oil 
b/d 


88,031 
6,978" 
13,813" 

13,441 
8,676 
115,857" 
1,098 


11,219 


20,226 
93,476 
10,000 
102,576 
9,233 
6,966 
3,939 
3,189 
2,701 
7,830 


,755,280 358,255 


ideveloped 


21 
41 


506 
41 
0 
31 
260 


Le 4 
Ss 
HE 


— 
— 
a 

= 


Bz 
$2332 


f. 2338 
323s 


3533 


Rost 
S288 


cs 
38 


none 
none 
none 
none 
42,000 
258,500 


182,300 
7,500 
129,500 
none 


_ 


S28e28 Be8F 2 


584,000 
none 
488,000 
813,500 
12,000 


585,000 
714,000 


139,500 
270,000 
120,000 
none 
636,000 
none 
none 
247,500 
none 

235 «188,800 
167 none 
3 none 

2 none 
16 none 


13 none 
8 


16,147 


1012 
43 


288 
23 
176,148 


9,568,148 


Only full 
Includes 
10% 


interest wells 
89.000 acres ro 


*Has foreign operations 
+(O&G) 
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Exploration . 
Production. 
Transportation 
Manufacturing 
Marketing 
Others 


TOTAL 





1958 Budget Estimates 


For U. S. Companies — Domestic and Foreign 


$2.3 Billion 
3.1 Billion 
Billion 
Billion 
Billion 
Billion 


$8.0 Billion 








This includes lifting expense of 30.3 
general field expense of 14.4 
cents; gross production tax of 16.2 
cents; and ad valorem taxes of 5.8 


cents; 


cents. 

Those whose production was less 
last year than in 1956 explained the cut 
in allowables. Seaboard had virtually 
no change in production but its report 
carried the fact that Texas allowable 
producing days were reduced to a rec- 
ord low of 171 in 1957 compared with 
190 in 1956 

fexas Gulf Producing indicated how 
While the number of 
producing days in the state of Texas 
wus 10 percent less than in 1956, our 


this was done 


producing capacity increased about 13 
percent, which enabled us to increase 
the number of barrels produced to a 
daily average of 13,900 for the past 
year, compared with 13,500 for 1956.’ 
Land and Exploration, de- 
spite state allowable cutbacks, showed 


that gains could be made, Its revenues 


Louisiana 


and earnings increased 32 percent 


Secondary recovery projects got 
probably 


because their production is not con 


more attention than usual 


trolled by state regulatory bodies. 
Skelly Oil report said “the import 
ance of pressure maintenance and sec- 
ondary recovery operations continues 
to increase. At present the company 
either operates or has joined with 
others in the operation of 64 such proj- 
ects in 8 states. Approximately 9400 
bbl per day, or 14 percent of our net 
production, is from these projects.” 
White Eagle Oil Company now has 
a staff of engineers engaged in secon 
dary recovery operations. It reports 
12 water-flood projects are underway 
Kansas, Oklahoma and 
1957 five new floods 


in Illinois, 
Texas. During 
were commenced, three on depleted 
company leases and two on leases ac 
quired for flooding purposes.” 

Here is a brief resume of the big 
program of Sunray Mid-Continent 
from that company’s report: “Engi 
neering and operating personnel at all 
levels are participating in a stepped-up 
campaign to find new ways, better prac 
tices, and improved equipment to pro 
duce more oil at less cost. Increased 
costs of labor, material and services 
have made such a program of great im 
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Humble Oil and Refining Company's annual! report presented a quick picture of U. S. oil 


supply and well completions. 
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This and the sketch on the opposite page are 
from Sunray Mid-Continent's annual report 


portance. Some of the steps being taken 
to increase efficiency include: (1) A 
program to eliminate marginal leases 
(2) the application of automation to 
lease and gas plant operations; (3) in 
creased attention to the use of testing 
equipment; (4) improved cost records, 
(5) reduction of paper work, and more 
effective use of manpower by means 
of increased application of electronic 
methods to data gathering and compu 
tations, and (6) exercise of better cor 
rosion control in the operation of field 
equipment.” 

The zeal to improve production has 
been kept at high speed despite lag in 
markets, It would be virtually impos 
sible to estimate the value of this de 
termined effort to the consumer and 


to the industry 


Diversification and 
Foreign Operations 

Oil companies haven't changed like 
the drug stores they are still over 
whelmingly producers and processors 
of hydrocarbons but they are look 
ing over other businesses 

Uranium has long been an appealing 
proposition for energy dealers. Some 
prospect for the ore; others in the in 
dustry process it. Getty Oil, with its air 
craft, realty, insurance, and hotel com- 
panies, is a large example of diversi 
fied interests 

Other minerals 
plores for potash 


Delhi-Taylor ex 
are included among 
projects of several companies 

Signal Oil and Gas, which acquired 
American President Lines earlier, in 
1957 acquired two food products firms 

In one way the entry of nearly every 
company in this survey into foreign op 
erations is another form of diversifica 
tion. This spreads risk over a wider area 
instead of over more kinds of business 

Signal, for instance, is also diversi 
Although a small com 


it has concessions in Venezuela 


fied in area 
pany 
Guatemala, and the Middle East, and 
belongs to the Iranian Oil Consortium 

Champlin Oil and Refining acquired 
un interest in a concession in Panama 
last year and established an office in 


Canada 
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Standard Oil (Indiana) showed this view of a modern refinery opened last spring. Operated by American Oil Company, a subsidiary, the plant 
at Yorktown includes crude distillation, catalytic cracking, polymerization, and treating in single combination unit. 


Refiners Plan for Asphalt Market 


There's greater stress on asphalt in 
the products picture for 1958. Reports 
Douglas Oil of California: “Estimates 
of expenditures for the next 13 years 
under the tremendous Federal highway 
expansion program, including contri- 
butions from state and local govern- 
ments, total $100,000,000,000. Effects 
of this program have not yet been felt 
in the asphalt industry.” Already suc- 
cessful in its asphalt division, the com- 
pany goes on to say “Douglas Oil stands 
to benefit from this unprecedented ex- 
pansion of road-building activity in 
four distinct ways: As a supplier of as- 
phalt for new construction and surfac- 
ing; as a supplier of fuels and lubri- 
cants to road contractors; as a supplier 
of materials for surface and shoulder 
maintenance, and in the sale of motor 
fuels through strategically located 
modern service stations.” 

Husky Oil does a little drum beating 
for asphalt: “The Federal highway 


program will assist materially in pro- 
ducing an active and expanding market 
for asphalt in the years immediately 
ahead, asphalt construction offering, 
as it does, lower costs and therefore 
more miles of finished modern highway 
for highway budget dollars expended.” 

Asphalts and road oils are an im- 
portant phase of American Petrofina 
operations, both at its Texas and Kan- 
sas refineries. 

Cities Service explains, “your com- 
pany’s position in the expanding as- 
phalt market will be enhanced as the 
new Linden, New Jersey, asphalt re- 
finery begins operation in 1958.” 

Continental Oil Company reported: 
“Facilities for production of asphalt 
were installed during 1957 at the com- 
pany’s Artesia and Billings refineries. 
Production of asphalt totaled 111,172 
barrels during the year and permitted 
a substantial upgrading in the value of 
residual stocks. In 1958 additional as- 
phalt facilities are to be installed at 
Billings.” 

Kerr-McGee has “new asphalt truck 
terminal under construction at Omaha, 
Nebraska. Upon its completion, the 
company can deliver into customer 
tank trucks a full line of road oils and 
asphalts for distribution in the Ne- 
braska, lowa, and South Dakota terri- 
tory.” 

Reflections of profit squeeze were 
seen in several reports. Plymouth Oil 
presented this detailed one which 
“graphically illustrates the current 


‘squeeze’ on refinery profits as a result 
of higher crude costs and lower mar- 
ket prices of refined products:” 


Ave./bb Ave./bt 
U. S. crude 

wholesale 

prices* 


$4.24 


Refiners 
“spread’ 
per bb! 
$1.11 
1.19 
1.17 
1.17 
1.16 
1.10 
1.06 
1.02 
1 
l 


Month Year 
Jan 1957 
Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

Jan. 1958 91 
Feb 73 
*Includes motor gosaline, kerosine ght and 
heavy fuel oils 


02 
01 
97 
97 
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Many companies report new refin- 
eries. Several mention underground 
storage facilities in connection with 
plants. Atlantic Refining stated that 
“during 1957, five new licensee units 
using Atlantic’s Catforming process to 
produce high octane gasoline were 
completed and started operation in re- 
fineries in Finland, Ontario, Alberta, 
Venezuela, and Texas.” 

One of the most significant advance- 
ments in refinery operations planning 
is linear programming, according to 
Richfield: “A mathematical model, 
which simulates the entire operation of 
the refinery ...is the key to an ad- 
vanced technique for planning refinery 
operations . . . information is recorded 





on punch cards and fed into an elec- 
tronic computer which then ‘plans’ op- 
erating programs designed for makxi- 
mum efficiency and economy. The new 
technique has been used successfully 
in working out operations programs 
covering periods of from three months 
to a year.” 

If you are wondering why continued 
refinery expansion in spite of present 
ample capacity, you'll find that in an- 
nual reports, too. For instance, Union 
of California closed down its Maltha 
refinery near Bakersfield because “‘it 
has become obsolete in view of to- 
day’s high product standards . . . While 
our total refining capacity was reduced 
slightly by this move, our operating ef- 
ficiency was increased by the removal 
of this obsolete facility.” 

Clark Oil and Refining reported, 
“the improved efficiency of the Chi- 
cago refinery, which will permit a much 
higher yield of high octane gasoline 
from a barrel of crude oil, should make 
it possible for the company to show an 
improvement in earnings.” 

So capital expenditures are holding 
up for manufacturing facilities. As 
Ohio Oil explains: “While a large part 
of the recent program has been con- 
centrated on the production phase of 
our operations with increasing empha- 
as abroad, studies now in progress in- 
dicate that a major expansion in re- 
fining will be needed within the next 
two or three years.” 

Sun Oil reduces its plans to figures: 
“Capital expenditures in the Manu- 
facturing Department in 1957 totaled 
$7,900,000, compared with $9,600,000 
in 1956 and an anticipated $11,500,- 
000 during 1958.” 


This and sketch on 
opposite page 

from 

Sunray Mid-Continent 
annual report 


Transportation Improved 


Volume of transportation remained 
high in 1957 despite last half slump 
For instance, Shell pipeline through- 
puts increased five percent due “princi- 
pally to the Suez situation.” 

One goal of pipeline construction 
to effect greater economies—is of more 
importance in times of leveling off 
periods, when effort to promote ef- 
ficiencies is stressed. 

Expansion of Anderson-Pritchard’s 
crude oil gathering lines, for instance, 
has kept pace with increased capacities 
at its two refineries, so the company 
can gather all the crude it processes. 
Comments the report: “A much more 
economical operation results.” 

About a CATC crude oil pipe from 
offshore, the Tidewater (one of group) 
report says: “The new line will reduce 
transportation costs and will permit an 
increase in production by eliminating 
losses previously experienced in al- 
lowed production due to inability of 


Cities Service's report had this photo of a 30-in. pipeline which carries gas from the huge 
Hugoton field of western Oklahoma and Kansas to markets. 
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barges to move oil in periods of bad 
weather.” 

American Petrofina makes the same 
observation about products transporta 
tion: “To assist in the reduction of 
transportation costs, the company is 
making a substantial investment in a 
pipeline terminal and related facilities 
in the Dallas-Fort Worth area. This 
will permit economical transportation 
of gasoline through pipelines from our 
Wichita Falls refinery to this important 
market area.” 

Gas transmission lines are getting 
their share of attention. Delhi-Taylor 
“owns 95 percent of the outstanding 
shares of Coastal Transmission Cor 
poration which was formed for the 
purpose of constructing and operating 
a large diameter interstate natural gas 
pipeline from the Texas Rio Grande 
Valley to a point near Baton Rouge 
Louisiana. There it will connect with 
the proposed Houston Texas Gas & Oil 
Corporation pipeline (owned 13 per 
cent by Coastal) which will then de 
liver gas to the major consuming areas 
of Florida.” 

After reviewing its additions to pipe 
line and storage facilities, Pure Oil 
States: “We believe that for its size our 
company has one of the most exten 
sive and economical systems for trans 
porting crude and products in the in 
dustry.” 

Irends in pipeline transportation in 
volve automation and a key item here 
is 2 Communications system. As Atlan 
tic Refining describes its addition: “To 
improve the reliability and efficiency 
of the communications between our 
Dallas, Texas, headquarters and the 
various terminals and pumping stations 
along our crude pipelines, the company 
completed the installation of a new 
171-mile microwave system... This 
new installation has nearly doubled the 
capacity of our pipelines communica 
tion system.” 

The Ohio Oil graph on pipelines is 
indicative of the surging growth of this 
type transportation in recent years. The 
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Ohio Oil which is celebrating its 70th year 
This chart gives a dramatic illustration of 
pipeline expansion in one company. 


¢ 


present demand could not be supplied 
without the spreading arteries that 
feed energy to the nation. 

The $500,000,000 capital expendi- 
tures slated for 1958 includes all types 
pipe lines, tankers, 
tank cars and trucks budgeted by 
U. S. companies for domestic and 


of transportation 


foreign operations 


Research 

More than ever before our annual 
report companies are turning to re 
search. The determination to improve 
its position in the industry pushes every 
company into the search for improved 
methods and better products at lower 
prices 

Shell Oil: “In this age of rapidly 
changing conditions, the value of re 
search is more than ever apparent. Our 
organization is keenly conscious of 
this and very much alive to the need for 
development of new products, im 
provement in processes, and, most puir- 
ticularly, a constant looking ahead. The 
record of our research accomplish- 
ments ts evidence of success in provid- 
ing this necessary support to the over- 
all effort.” 

Only a few provided separate figures 
for research but these were invariably 
growing except in cases like that of 
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Gulf Oil where a major addition to 
facilities was completed in 1957. 

The satisfying report that “about 
one fifth of the (research) money spent 
during 1957 was for basic research. 
Such research helps lay foundations in 
petroleum technology for the products 
and processes of tomorrow,” was made 
by Jersey Standard. 

Special projects were covered by 
many reports. Here are some samples: 

Standard of California: “In the field 
of exploration, the complex device de- 
veloped two years ago for evaluating 
seismic records electronically was sig- 
nificantly improved. The instrument 
lessens the time-consuming human ac- 
tivity that formerly made it impractic- 
able to appraise such records.” 

Humble Oil and Refining: “Con- 
tinuing efforts to reduce drilling costs 
resulted in the development and testing 
of improved equipment and techniques. 
A turbine-type drill made hole faster 
than conventional rock bits. Equip- 
ment for use with drill pipe and casing 
reduced pressure surges which cause 
formation damage and loss of drilling 
fluids. A drillstem tester with inflat- 
able packer was used to obtain forma- 
tion fluid samples and to test cored in- 
tervals without pulling drill pipe. A 
material was developed for sealing 
threaded casing that results in joints 
stronger and less expensive than those 
produced by field welding. A five-year 
development program on high-pressure 
wellhead and Christmas tree assemblies 
culminated with the delivery of several 
15,000-Ilb working pressure units.” 

Skelly Oil Company: “The Skelgas 
Division maintains a research and test- 
ing laboratory in Kansas City to evalu- 
ate developments in the LP-gas indus- 
try and to improve the mechanics and 
design of Skelgas appliances and equip- 
ment.” 

Union Oil of California: “Major re- 
search emphasis was again placed upon 
the development of a commercially 
feasible process for extracting oil from 
oil shale. The experimental retort near 
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Rifle, Colorado, was successfully op 
erated under a wide variety of test con 
ditions. Refining studies have proved 
conclusively that finished products de- 
rived from shale are indistinguishable 
from their natural petroleum counter- 
parts.” 

Husky Oil Company: “Husky has 
been actively exploring avenues for ex 
pansion and diversification in the petro 
chemical and related fields and in new 
processes or methods pertaining di- 
rectly to the petroleum industry. One 
such undertaking was an agreement 
made with a Swedish firm in 1954 to 
field test, on asphalt sands, a process 
which that company is using success- 
fully in recovering oil from the low- 
grade oil shales of Sweden.” 

Standard Oil (Ohio): “As a result 
of five years’ research effort, Sohio has 
discovered new processes that may 
justify further diversification into the 
organic chemical field. We are now 
evaluating the commercial possibilities 
of these promising, low-cost processes 
A pilot plant has been constructed for 
one of the projects, and detailed engi 
neering studies are being made in order 
to confirm the economic feasibility of 
construction of a full-scale plant.” 

Reads another: “Quaker State has 
maintained a research organization for 
more than 25 years. The activities of 
the research laboratories are devoted 
to improved production and refining 
processes, product quality improve 
ment and development of new prod 
ucts. In addition to the research ac 
tivity conducted by the staff, specific 


research projects are authorized with 
outside research laboratories for 1958.’ 


Legislation 

Legislative matters are discussed less 
in annual reports than they have been 
for years. There are several reasons 
The hope for more limited control for 
natural gas prices appeared rather dim 
when the 1957 annual reports were 
being written. This legislation has been 
a red flag too long. 


Sohio pictured this innovation in storage facilities in its annual report. It is an air-supported 
warehouse that provides low-cost temporary storage. It can be erected by two men in two 
hours; when deflated can be stored in space about size of desk. 
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Shamrock Oil and Gas, however, 
reminds its stockholders: “The delays 
and uncertainties as to ultimate prices 
that independent producers may re- 
ceive for gas produced and sold to in- 
terstate pipelines and the attendant 
time-consuming and expensive prepa- 
ration for hearings in the city of 
Washington continue to emphasize 
the necessity for Congressional legisla- 
tion to free arm’s length independent 
gas sales contracts from Federal 
Power Commission control.” 

Crescent Corporation brings out the 
results of FPC control: “Natural gas 
is now the only fuel raw material 
whose price is controlled by the Fed- 
eral Government — thanks to a weird 
decision by the United States Supreme 
Court. ... The domestic natural gas in- 
dustry continues to be a martyr to pub- 
lic utility regulation which is totally in- 
applicable to natural resources and 
which favors the development of fore- 
ign reserves at the expense of the U. S. 
producer.” 

Small but growing Fifteen Oil Com- 
pany hasn’t the problem yet but it 
warns: “Natural gas will be an increas- 
ingly important factor in the com- 
pany’s earning power. Thus far, all of 
its gas sales are on an intrastate basis, 
not subject to regulation by the Fed- 
eral Power Commission, and it is 
hoped that corrective legislation will be 
passed before the company commences 
the sale of gas moving in interstate 
commerce.” 

Very few mention the Memphis 
case, which requires that utility cus- 
tomers consent before rates are in- 
creased. This means natural gas pro- 
ducers rate increases cannot be passed 
on until agreement is reached with the 
utility. 

Pure Oil comments: “The uncer- 
tainty and confusion created by the 
U. S. Court of Appeals decision in the 
Memphis Gas Case emphasize the need 
for remedial legislation.” 

One company’s reaction to FPC 
control of gas prices was to develop an 
industrial center in Texas. Phillips Pe- 
troleum gives the news on this proj- 
ect: “New Industry Attracted to Gas- 
Producing States—Through continued 
efforts to attract gas-consuming indus- 
tries to gas-producing states, Phillips 
sold another of its Houston Ship Chan- 
nel industrial sites to a purchaser which 
plans to build a large chemical plant 
there. Phillips will supply this plant 
with natural gas as well as ethylene 
from its Texas Gulf Coast properties.” 

Management is certainly concerned 
with growth of governmental regula- 
tions. Most companies will agree with 
General Crude Oil Company's appra- 
isal: “Probably the most disturbing 
problem facing us today is the ever- 
increasing influence of the Federal 
Government in the field of regulating 
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operations of private industry. Control 
of natural gas sales, repeated attacks 
on the 27'2 percent depletion allow- 
ance and opinions expressed by vari 
ous government representatives seem 
to indicate that the long-range objec- 
tive is complete Federal control of all 
natural resources, It is expected that ef- 
forts in this direction will be intensi- 
fied this year and it is imperative that 
we speak out in our defense and make 
a real effort to reverse this trend.” 


Imports 

You get all views of imports from 
annual reports. Dangers from both ex- 
tremes of the controversy are pointed 
out in Atlantic Refining’s report: 

“On one hand, we recognize that im- 
ports cannot be permitted to supplant 
domestic production; that unrestrained 
access of foreign crude to the Ameri- 
can market could have drastic effects 
on domestic prices; and that ruination 
of domestic producers is certainly not 
in the public interest. On the other 
hand, we know that the addition of re- 
serves to our domestic supplies is in- 
creasingly difficult and expensive 
Clearly, excessive import restrictions 
could only result in the vicious circle 
of higher costs requiring more pro- 
tection, and more protection causing 
higher costs, to the harm of the con 
sumer and the detriment of consump 
tion growth 

“We feel that the solution of the 
dilemma lies in temperance on the 
part of the domestic producer and re 
straint on the part of the importer in 
order that both may share in the pre 
dicted continuance of 
growth. Furthermore, we believe the 
problem to be relatively temporary 
Consequently, we have subscribed in 
principle to a flexible program of vol 
untary import restrictions.’ 

One domestic integrated company 
Anderson-Prichard, sees no hope in the 
voluntary import program and believes 
there are indications of a controlled 
import program 

“As a Nation, we certainly are not 
running out of oil but due to excessive 
imports we have been running out of 
a market,” reads the message to stock 
holders. “When imports are brought 
under control we will again proceed 
with the active and rapid development 
of our own natural resources. In the 
interest of national security we have 


consumption 


already done well by building up an 
excess productive capacity of more 
than three million barrels of crude oil 
per day, and with a fair economic 
climate our national security may 
easily be further fortified.” 

A producing company, Amerada 
also points to national defense needs 
“The events of last year, involving the 
closing of the Suez Canal and the inter 
ruption of pipeline transportation from 


Cosden Petroleum's 200-ft towers in the sty 
rene production unit. This is the first applica 
tion in the world of ultrafractionation for 
recovery of ethyl-benzene from a xylene 
mixture. 


some of the Middle Eastern oil fields 
have proved beyond question that a 
strong and vigorous domestic oil in 
dustry is indispensable to our national 
security and defense, and that the 
country cannot afford to permit this 
industry to be weakened by excessive 
imports 

After stating it had conformed to 
suggested import quotas in the ex 
pectation that time will solve part of 
the problem, and wise handling the 
Gulf Oil, an international 
company, added, “attitudes toward the 


rest of it, 


import issue fluctuate between ex 
tremes according to the rate of growth 
in demand. At present, with demand 
lagging, the complications and reac 
tions are accentuated; upon the re 
sumption of a more vigorous growth 
trend, many of the current difficulties 
will diminish, if not disappear 

Sun Oil Company explained it did 
not agree to jon other oil industry 
units in a voluntary restriction of im 
ports 

“We feel such action definitely con 
Stitutes steps toward cartel arrange 
ments that are forbidden by the Fed 
eral antitrust laws. We further believe 


such an agreement would be destruc 
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GPL closed-circuit TV fills hundreds of busi- 
ness needs today for such companies as 
Bell Aircraft, Brookhaven National Labora- 
tory, Chrysler, Consolidated Edison, Convair, 
Firestone, General Motors, Link Aviation, 
Martin, New York Savings Bank, U. S. Steel. 


how many jobs 


could GPL Industrial TV 
help you do better? 


You'll never know until you 
investigate! You'll be amazed 
at the versatility, simple opera- 
tion, and low cost of Industrial 
TV systems by GPL, one of the 
world’s leading manufacturers 
of industrial, military and 
broadcast TV. 


Write us today 
for free, illustrated 
brochure on GPL— 
the most complete 
line inthe industry. 


GENERAL PRECISION LABORATORY INC. 
PLEASANTVILLE, NEW YORK 
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tive of basic competitive enterprise 
principles and of individual freedom 
and opportunity. Your company be- 
lieves oil imports should be curtailed 
through the realistic imposition of ap- 
propriate tariffs that would apply to all 
importers.” 


Outlook 

A few glimpses into annual reports 
show what management expects for 
1958. 

Jersey Standard: “The readjustment 
in the economy that is now going on 
does not alter our confidence in the 
longer range future. This is not the 
first time, nor will it be the last, when 
relatively short periods of consolida- 
tion follow years of rapid growth and 
lead on to further years of expansion. 
The rising level of population in the 
United States and in many areas 
abroad and the growing desire for 
higher living standards throughout the 
world promise a return of economic 
expansion.” 

Universal Consolidated Oil Com- 
pany: “We are hopeful . . . if all of the 
importing companies will cooperate 
with governmental recommendations 
as to import quotas assigned to them, 
that through realistic adjustment the 
inventory and oversupply situation will 
be resolved in the not too distant fu- 
ture.” 

Sun Oil Company: “Your company 

. sees no need for any governmental 
action incompatible with sound Amer- 
ican principles, lest efforts to stem what 
may be a comparatively short reces- 
sion might intensify the inflationary 
flames that have seared this country 
for better than two decades.” 

White Eagle Oil Company: “We are 
striving to balance our emphasis be- 
tween foreign and domestic operations, 
both in contract drilling and in ex- 
ploration, in the firm belief that the 
oil industry’s horizons will continue 
to broaden above a growing world- 
wide market for its products.” 

TXL Oil Corporation: “Although 
we are wholly optimistic for the long- 
term outlook, it is impossible to pre- 
dict how soon we may be able to re- 
turn to what oil men like to think of 
as “normal” conditions, with 16 or 
more producing days each month in 
Texas and a price for oil and gas that 
stays reasonably in step with the costs 
of doing business.” 

Woodley Petroleum Company: “Al- 
though the future of the oil industry 
may be clouded by circumstances, it is 
well for us to remember that the 
hroadminded leadership in oil has 
brought us through many crises be- 
fore. It is our confident prediction 
that this leadership will again succeed.” 

The Texas Company: “It is gen- 
erally expected that an up-turn in busi- 
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ness will occur during the latter part 
of 1958....In the light of changing 
economic conditions, it is impossible 
to forecast consumption accurately 
either in the United States or the rest 
of the Free World. We believe, how- 
ever, that it is reasonable to expect a 
rise of two percent to three percent 
in domestic, and five to six percent 
in foreign consumption.” 

Union Oil Company of California: 
“Outlook is for reduced profit margins 
and intensified competition in 1958.” 

Plymouth Oil Company: “The man- 
agement of your company recognizes 
that the industry has passed through 
many other difficult and ominous times 
and that it has emerged from every 
crisis more virile than before. It has 
sought to retain flexibility by adapting 
the company’s operations to existing 
conditions without elimination of long- 
range plans for expansion. . . . Timid- 
ity would be as great a folly as injudi- 
cious expansion.” 

Utah Southern Oil Company: “The 
future of the U. S. petroleum industry 
from a long-range viewpoint is bright.” 

Socony Mobil Oil Company: 
“Looking beyond the current decline 
in general business activity, we expect 
that demand for oil products will con- 
tinue to increase throughout the Free 
World and that the rate of increase 
abroad will exceed that here at home. 
Although our economists expect the 
percentage of increase in the Free 
World during the next decade to be less 
than that in the past decade, the vol- 
ume increase is estimated to be greater. 
as shown below: 

Free World Petroleum Demand 
(In barrels a day) 
10-Y ear Increase 
Demand Percent Volume 
1947 8.1 million 
1957 15.9million 96% 7.8 million 
1967 24.8million 56% 8.9 million 

Early reports on the first quarter 
1958 show the expected drop in reve- 
nues and sales. There was no doubt 
that this year’s demand could not meet 
the abnormal demand brought about 
by the Suez Crisis. We'll have to wait 
until the results of the year of 1958 are 
in before making comparisons. 

As one economist said, this is a good 
year to scrape the barnacles of ineffi- 
ciency off the corporate ship of busi- 
ness. 

Colorado Oil and Gas expresses the 
idea of showing income this way: “A 
substantial deferment of oil revenues 
developed both in the United States 
and Canada through severe proration 
of output per well by pipeline pur- 
chasers and governmental authorities.” 

It’s a good thought to hold in mind 
—oil revenues are deferred, they 
haven't been lost. kee 

“People in Petroleum”, part of the 


annual report survey, will be published 
next month. 
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Keep your packing COOL with 
this leak-proof Cook packing cup! 


HANCES are you've never seen anything like 


Cook’s water-cooled packing cup, as shown 
above with one of Ingersoll-Rand’s new ESH 
compressors. That's because it’s new, with a leak- 
proof construction that's exclusive with Cook! 

Water circulates around the inside of the cup 
itself, in a completely self-contained channel. This 
eliminates any possibility of leakage, corrosion, 


or contamination of the material under compres- 
sion. These are big advantages for all applications 
—and are naturally of even greater importance for 


non-lubricated service. 


Write direct today for full details about this 
revolutionary new water-cooled packing cup. Ad 
dress: C. Lee Cook Company, 948 South Eighth 
Street, Louisville, Kentucky. 
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Division of Dover Corporation 


Rings and Packings Since 1888 
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1958 PERMIAN. BASIN 


OCT. 16-19, 1958 


See the crowds above? They spell 
BUSINESS for you! Just a part of more 
than 150,000 who saw the displays of 
over 500 exhibitors in ‘56. This year, 
there'll be more 

This year, too, you'll find new paving 
for outside exhibit areas and within 
exhibit buildings, special exhibitors’ park 
ing, enlarged outside exhibit space, and 
increased housing facilities. 

It'll be the industry's biggest show for 
1958. Plan to go...and to show. In 
quire now for information and contracts, 


while exhibit space is available. 
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May 12-15—ASME, Oil and gas power conf 
& exhibit, Bellevve-Stratford Hotel, Philo 
delphia, Pa. 


May 12-16—API! Division of Refining, midyear 
meeting, Statler Hotel, los Angeles, Calif 


May 19-23—National Fire Protection Assn 
62nd annual, Palmer House, Chicago, Il! 


May 21-22—WPRA, southwest regional techni 
col-industrial relations meeting, Hotel Paso 
del Norte, El Paso, Tex 


May 22-23—API Division of Production, Pacific 
Coast district meeting, Biltmore Hotel, Los 
Angeles, Calif. 


May 25-29—Air Pollution Control Association, 
51st annual, Sheraton Hotel, Philadelphia, 
Pa. 


June 2-4—Texas University Computer Con- 
ference, Austin, Tex. 


June 2-4—Petroleum Electric Power Assn., 
Texas Hotel, Fort Worth, Tex 


June 2-7—Seventh International Mechanical 
Engineering Congress, Scheveningen, Neth 


June 2-7—ASTM Committee E-14, meeting 
on Mass Spectrometry, Jung Hotel, New 
Orleans, La. 


June 8-13—AP! Division of Production, mid 
year committee conf., Hotel Deauville, Miami 
Beoch, Fla 


June 9-13—4th International Automation Ex- 
position and Congress, New York Coliseum 
New York City 


June 10-12—Appalachian Underground Corro- 
sion short course, West Virginia University 
Morgantown, W. Va. 


June 11-14—National Society of Professional 
Engineers, annual meet, Chase-Park Plaza 
hotels, St. Louis, Mo. 


June 22-25—American Institute of Chemical 
Engineers, 50th anniversary meeting, Belle- 
vue-Stratford Hotel, Philadelphia, Pa. 


June 25-26—WPRA, Mid-Continent regional 
technical-industrial relations meeting, Broad 
view Hotel, Wichita, Kans. 


June 28-July 2—Petroleum Equipment Sup- 
pliers Assn., annual meeting, Chateau Fron 
tenac, Quebec, Can. 


Aug. 18-21—ASME, Heat Transfer-AIChE conf., 
Northwestern University, Evanston, Ill 


Aug. 25-27—Appalachian Gas Measurement 
Short Course, University of West Virginia, 
Morgantown, W. Va. 


Sept. 9-12—10th National Chemical Exposi- 
tion, Chicago section of the American Chem 
ical Society, International Amphitheatre, 
Chicago, Ill. 


Sept. 10-12—Mid-Continent Oil & Gas Assn., 
Mississippi-Alabama annual, Buena Vista 
Hotel, Biloxi, Miss 


Sept. 15-19—13th Annual Instrument-Automa- 
tion Conf. & Exhibit, Philadelphia, Po. 


Sept. 18-20—Rocky Mountain Assn. of Geol- 
ogists, symposium of Pennsylvanian rocks 
field trip of Paradox Basin, northwest and 
eastern Colorado 


Sept. 21-24—ASME, petroleum mechanical en 
gineering conf., Cosmopolitan Hotel, Den 
ver, Colorado 

Sept. 21-24—American Institute of Chemical 


Engineers, regional meeting, Hotel Utah, Salt 
Lake City, U. 
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Who says there’s 


not enough A ) 


competition in =| mY 


“ ; 


the Oil Industry? @f /) 


' 


PRODUCTION: compete RESEARCH: “I compete with REFINING: “Competition in my 
thousands of scientists from field keeps the top refining com 
pany in the United States dow: ense competit 
to only 104 of the total retiu il te 


MARKETING: “And, of 


igainst 15,000 other inde pendent ryvone knows aly 


oil producers to keep America scores of other oil companies to 
supplied with enough oil to meet create new and better products sine 
PRO. 


our future needs. for consumers ery output 


Competition is the key to success in all phases of the oil illest 
industry. Large. medium and small oil companies compete to sup- 50 W. 50th Street, New York 20, N. Y. 
ply the products that fuel our nation’s economy. iis cinta sais se Celene Gesell , 

All this competition has one all-important result: Americans en- industry 
joy the widest selection of high-quality oil products at the lowest NAME 


rices anywhere in the world. 
— . ; ADDRESS 
For more valuable information about your industry clip and mail 


this { oupon 


NFORMATION ON 
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Sepi, 24-25—WPRA, Rocky Mountain regional 
technical-industrial relations meet, Henning 
Hotel, Casper, Wyo 


Sept. 25-26—Mid-Continent Oil & Gas Assn., 
Arkansas and Lovisiona annual, Roosevelt 
Hotel, New Orleans, Lo. 


Oct. 1-2—WPRA, 3rd annual stream pollution 
and waste disposal conf., Lassen Hotel, Wich- 
ita, Kans. 


Oct. 1-3—AAODC, 18th annual, Adolphus and 
Baker hotels, Dallas, Tex. 


Oct, 5-8—Society of Petroleum Engineers of 
AIME, fall meeting, Houston, Tex. 


Oil & Gas 
Hilton Hotel, 


Mid-Continent 
Statler 


Oct. 7-8—Texas 
Assn., 39th annvol, 
Dallas, Tex. 


Oct. 12-18—Oil Progress Week 


Oct. 13-15—AGA, 40th annual conf., Traymore 
Hotel, Atlantic City, N. Y. 


Oct. 13-16—Society of Exploration Geophysi- 
cists, annual meeting, Gunter Hotel, San 
Antonio, Tex. 


Oct. 16-17—AIME, Southern California Petro- 
leum Section, fall meeting, Biltmore Hotel, 
Los Angeles, Calif. 


Oct. 16-19-—Permian Basin Oil Show, Odessa, 
Tex 


Oct. 
of South Central 
New Orleans, la 


Oct. 23-24—WPRA, Ei Dorado regional tech 
nical-industrial relations meet, Rufus Garrett 
Hotel, El Dorado, Ark. 


& exhibition 
Hotel, 


20-24—-NACE, annual conf 
Region, Roosevelt 


Oct. 26-28—Independent Petroleum Associa- 
tion of America, annual meeting, Statler 
Hilton Hotel, Dallas, Tex 


Nov. 10-13—AP!I 38th annual meet, Conrad 
Hilton Hotel & Palmer House, Chicago, Ill. 


Nov. 30-Dec. 5—ASME, annual meet, Statler & 
Sheraton-McAlpin hotels, New York, N. Y 


Dec. 3-5—API Oil Information Committee 
meet, Waldorf-Astoria Hotel, New York City 





Dec. 7-10—American Institute of Chemical 
Engineers, annual meeting, Netherland Plaza 
Hotel, Cincinnati, O. 


1959 


May 30-June 6—Fifth World Petroleum Con- 
gress, Coliseum, New York City 





NOMADS MEETING DATES 
AND SECRETARIES 


New York Chapter, first Monday of the 
month, Hotel Roosevelt, New York. Execu- 
tive Secretary, E. W. Hoeppner, in care of 
Hughes Tool Co., Room 903, 45 Rockefeller 
Plaza, New York 20, N. Y. 

Houston Chapter, second Monday, Ye 
Old College Inn, Houston, Texas. Executive 
Secretary, Harry E. Estes, P. O. Box 18171, 
Houston 23, Texas. 

Los Angeles Chapter, second Wednesday, 
Jonathan Club, Los Angeles, California. 
Executive Secretary, W. A. Sawdon, P. O. 
Box 848, Hollywood 28, Calif. 

Tulsa Chapter, third Friday, Mayo Hotel. 
Executive Secretary, E. L. Thomas, P. O. Box 
3771, Tulsa 9, Okla. 

Dallas-Fort Worth Chapter, first or second 
Monday, Secretary, R. B. Gilmore, DeGolyer 
& MacNaughton, 5625 Daniels, Dallas, 
Texas 
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Dependability of Tretolite Service 
from 


always available, always reliable, always economical; the well 
> through the refinery. 


Ask the Man in the Red Car... 
Your Tretolite Service Engineer will be to help 
you with your petroleum problems. meee 


8 never any 





‘ le ) 
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TRETOLITE COMPANY 


DIVISIONS OF PETROLITE CORPORATIO 
369 Marshal! Avenue . St. Louis 19, Missou 
S515 Telegraph Road Los Angetes 22, Californi 


Chemicals and Ser 


in ices for the Petroleum Industry 
DEMULSIFICATION « DESALTING « CORROSION INHIBITING 
PARAFFIN REMOVAL + SCALE PREVENTION + WATE 


DE-OILING «+ INJECTIVITY STIMULATION + METAL DEAC 
TIVATORS + AODITIVES 








ASOS aRE 


STANDARD 
WITH US 


y a) a GAS 


‘¥ lad @ tigyt Fs 
/ \ | 7 — rd ay 


Fig. 2652 — 4" to 7a" x 12” 
Maximum speed, 85 RPM. Ca- 
pacities of 277 to 1003 barrels 
per hour at working pressures 
from 1000 to 475 P.S.I. 


.-» BECAUSE THEY TAKE THE GUESSWORK OUT OF PUMP BUYING 


As engineers, the men in my department deal in facts. They know from experience that 
Gaso offers models exactly suited to our various needs. They know from our service records 
that Gaso Pumps consistently deliver top service for unbelievably long periods, with re- 
markable low maintenance and upkeep costs. And they know from personal contact that 
they can rely on Gaso distributors for on-the-spot information, recommendations and parts 
service. Add up the advantages and you'll understand why we, as engineers, took the guess- 


work out of pump buying by making the specification of GASOS a company policy. 


DISTRIBUTORS GASO PUMP & BURNER MFG. 


W. L. SOMNER COMPANY, Shreveport, TSA, See 
Lovisana « Odessa, Texas-* Tinsley, Export Office: 149 BROADWAY, NEW YORK 
Mississippi * Brookhaven, Mississippi 

POWER PUMPS, INC., Long Beach, 
California *« Farmington, New Mexico 


ee (ASO) PUMPS 


LUFKIN FOUNDRY & MACHINE CO., 2 
Casper, Wyoming for every oil industry need 
HAGUE EQUIPMENT CO., INC., 
Evansville, Indiana 
LUFKIN MACHINE CO. LTD., 
’ Edmonton, Alberta 2 





Sleeves supported on 

habs. Meta! end ring 
is dust and moisture- 
resistant and wear- 

proof. No perishable, 
non-metallic ele- 





~~ 


Positive lubrication — 
Fast'’s design assures 
continuous film of lubri- 
cant on load-carrying 
surfaces. Lubricant is 
protected from pollution 





Unique centering 

of sleeves — 

No crank action or 
vibration is possible 
because end rings 
are positively posi- 


ment is involved by exclusive end ring 


\ N \ } design. Lube plugs in 
X \ aN sleeve flanges afford 
XS convenient access. 


ee? 








tioned on transverse 
center line of hub 
spline faces. 











Fast’s Model B coupling reduces downtime 
and upkeep for light-to-medium drives 


Mechanical flexibility eliminates costly shutdowns 
and expensive shaft replacements. But— it’s only 
one of many cost-saving features. 

Now you can profit from the durability and 
economy of famous Fast’s couplings in a smaller 
and lower-cost version-——available in 5 sizes for 
shafts '2” to 3!,” in diameter. 

The Model B coupling gives you the same fea- 


tures that have made Fast’s the world’s leading 


coupling for over 35 years. You get the same 
trouble-free performance, longer service life and 
lower maintenance costs. You also get prompt 
delivery because stocks are on hand to meet prac 
tically every need. Free engineering service is also 
available. 

Write today for more details to Koppers Com- 
PANY, INC., Fast’s Coupling Dept., 3203 Scott 
Street, Baltimore 3, Md. 


THE ORIGINAL 


Engineered Products 


Sold with Service KOPPERS 
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Equipment for Caps and Trays 
Whatever the Design — Whatever 
the Alloy. 


Wyatt’s Plastics, Inc. 
Plastic Lining for Process- 
ing Vessels and Tanks. 


MANUFACTURERS AND ERECTORS 
SINCE 1913 














SOCONY MOBIL IS FIRST TO THE WIRE 


with a major refining process chiefly dependent 
on an automatic data processing system... 


the Beckman 112 


When Socony Mobil decided to add a new multi- 
million-dollar catalytic reforming unit to their exist- 
ing plant at Casper, Wyoming, they played a systems 
favorite. They put their instrumentation money on 
Beckman Systems Division. 

Going on-stream to push out 3,000 barrels of hi- 
octane a day, Socony Mobil couldn’t take chances 
with an untried instrumentation system. And yet, 
because they were investing in the future, they 
couldn’t afford to put their money on the past. 

Socony Mobil’s decision was obvious: they had to 
have the very latest in a data processing system with- 
out sacrificing old-fashioned reliability. Only one 
data system seemed to offer daring new design and 
solid-state circuitry backed up by hardware already 
system-tested and proved in on-stream operation . . . 


Beckman: 
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It was the Beckman 112, designed and built for con- 
tinuous, twenty-four-hour, seven-day-a-week service 
in the process industries. 

The Socony Mobil handicappers were so sure they 
had picked a winner that they decided to build the 
first major on-stream process unit with normal oper- 
ations dependent on an automatic data system. The 
Beckman-Socony Mobil entry eliminates almost all 
of the expensive duplication of conventional, parallel, 
back-up recording instrumentation. 

You can’t be first, too, but you can still be in the 
money. Why not ask a Beckman Systems Engineer 
to consult with you on your process instrumentation 
problems? And be sure to write for your copy of the 
illustrated brochure on the Beckman 112. Ask for 
Data File D-17-83. 


Systems Division 
325 N. Muller Ave., Anaheim, California 
a division of Beckman Instruments, Inc 








HEATERS 


designed to fit 
your specific requirements 


Serving the Petroleum Industry Since 1915 


— | 
BORN ENGINEERING C0. 


TULSA, OKLAHOMA 


IN CANADA 
N, MANITOBA 
CANADIAN BROWN STEEL TANK CO., LTD., BRANDO 


Manapactaors of Vict fined UPFLO Healers 
BRANCH OFFICES: cet hee Ya ne teens 
FOREIGN OFFICES: Sonemies Grows Steet Tash 06. ts 


Manitoba, Canada; Brander & 
ja. S. A., Tacwari 318, Buenos Aires, 
Argentina; 


Premafrance, 36 Soulevard 
jouvion St. Cyr, Paris 17, France. 





‘ 
FOR FURTHER INFORMATION ON 
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CHART FOR VISCOSITY - GRAVITY CONSTANT 





40 39 3837 36 35 &% 33 32 3! 


UNIVERSAL SAYBOLT SECONDS AT 100°F. 


078 O77 0.78 O79 O80 O88 O52 


084 0.85 0.86 os7 O88 089 


The viscosity-gravity constant is an arbitrary nu- 
merical value calculated from the Saybolt viscosity 
and gravity. It is a classification denoting the paraf- 
finicity or naphthenicity of an oil. The viscosity-gravity 
constant is “low” for paraffinic oils (0.8) and “high” 
(0.9) for naphthenic oils. 

To obtain the viscosity-gravity constant by the use 
of the chart, locate the gravity along the bottom of the 





LINES OF EQUAL 


0.74 0.75 G76 O77 0.78 O79 060 08! , 0.862 0.84 


083 084 085 


GRAVITY- DEGREES A.P. I. 
30 29 26 27 26 25 24 23 22 21 20 19 16 


TY-GRAVITY CONSTAN 


086 087 08686 069 0.90 O09 0.92 


092 093 0.94 


/ 


aso om 0.92 093 oo O95 096 0.97 


SPECIFIC GRAVITY AT 60°F. 


—Chart by courtesy Universal Oil Products Company. 


chart corresponding to the gravity of the sample. Align 
the viscosity obtained with the one along the left side 
of the chart. Find the point of intersection of the 
straight lines from these points. Take the diagonal line 
closest to this point and read its number. That number 
plus or minus the interpolated distance from or to the 
next line gives you the approximate viscosity-gravity 
constant. 
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Oklahoma Natural Gas Com- 
pany compounded installation 
savings at their South River 
Station, Tulsa, by (1) design- 
ing for multiple outlet headers 
and, (2) specifying Fluor- 
formed headers with cold 
extruded outlets, 

The diagram at the right 
shows how each of the four 
20” O.D. headers at the South 
River Station eliminated five 
20” 20” * 12” reducing out- 
let tees and eight 20” welds 
(indicated by broken lines on 
diagram) —a total saving of 20 
tees and 32 welds! 


FLUOR PRODUCTS 
COMPANY A 


A Division of The Fluor Corporation, Ltd. 


General Offices— WHITTIER, CALIFORNIA 
Wood Products Mill—SANTA ROSA, CALIFORNIA 
Metal Fabrication Shops —Paova, KANSAS 


MANUFACTURERS AND FABRICATORS OF 
COOLING TOWERS, PULSATION DAMPENERS. 
MUFFLERS, PREFABRICATED PIPING 

AND OTHER WOOD AND METAL PRODUCTS 


SALES OFFICES AND REPRESENTATIVES IN: Birmingham, Boston, 
Buffalo, Chicago, Denver, Detroit, Houston, Kansas City, Los Angeles, 
Minneapolis, New York, Philadelphia, Pittsburgh, San Francisco, Tulsa. 


ASSOCIATES: Fluor Corporation of Canada, Ltd., Toronto; 
Head-Wrightson Procesess, Ltd., London, England 


By specifying Fluor-formed headers 
with cold-extruded nozzle outlets, 
these added savings were realized 


1.1MPROVED STRENGTH & DURABILITY — Polished extrusion 
dies impart a smooth, dense surface finish to the outlet — 
assurance of longer service life where vibration or pulsation 
stresses are involved. 


2. CLOSER DIMENSIONAL TOLERANCES — Flowing steel under 
compression while in a tough stable condition permits 
extremely close tolerance dimensional configurations —center- 
to-center and centerline location tolerances are easily held 
within .060”. 


3. LESS MATERIAL NEEDED — Fluor-formed cold extruded mul- 
tiple outlet headers need no extra length for manufacture — 
they are made to the exact length and wall thickness required. 


4.NO DELAYS — Because nozzle outlets are cold extruded, 
headers are often made from stock or from the same pipe used 
elsewhere in a job— production is faster, inspection is simpler. 


DIFFICULT JOBS A SPECIALTY 

Many difficult design problems can be solved by cold extrusion 
techniques. Qualified Fluor Products Company engineers are 
ready to furnish you specialized technical information on how 
this process can be utilized to save you time and money. 

Contact: EXTRUSION 
SALES, Fluor Products Com- 
pany, Paola, Kansas. WRITE 
FOR BULLETIN CE-0.001. 


é FLUOR-FORMED 


Product 





HOW TO REDUCE COSTS 





Key factors and basic rules for a successful cost reduction program . . . 


Check list for setting up organization and keeping it on the move... 


Benjamin P. Hamilton, Jr. 


AS A RECENT STORY goes the Cost 
Reduction Committee in a plant of a 
major oil company voted to disband. 
As its last act the Committee accepted 
the resignations, from the company, 
of all committee members. These resig- 
nations reduced the plants payroll to 
nothing. 

Among its cost reductions the com- 
mittee had arranged for subcontract- 
ing all maintenance and repair work 
through the Home Office. All incoming 
shipments were machine weighed or 
metered and receipted using an auto- 
matic card punching and data trans- 
mitting system. The manufacturing 
process was fully automatic. Finished 
products were machine counted to a 
distributor. The plant had become fully 
automatic. 

This story is not as improbable as it 
may seem. Few, if any, financial pro- 
grams offer more to operating people 
or have a healthier impact on operat- 
ing results than a well organized cost 
reduction program. In some companies 
aggressively promoted cost reduction 
drives have been major factors in cut- 
ting costs by 5 to 10 percent a year 
for several consecutive years. 

The same results are possible in 
almost any oil company that estab- 
lishes a sound cost reduction plan and 
follows through with aggressive com- 
pany-wide action. If you are planning 
—or already operating — a cost reduc- 
tion activity in your company, here are 
some organization and operating prac- 
tices to help make it successful. 


Top Management Backing 

Key ingredient in effective cost re- 
duction is full backing of top manage- 
ment. Be sure that top management is 
fully convinced that costs can be 
reduced. There should be no reserva- 
tions, management-wise, about the 
desirability of the program. 


Formerly in the petroleum industry, Mr. Ham- 
ilton is now a consultant, 16 Buckingham Drive, 


Ramsey, New Jersey. 
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Top management should not only 
endorse the program — top manage- 
ment, and especially the executive man- 
ager, should periodically back the cost 
reduction drive with talks and bulle- 
tins. 

Like any management program the 
advantages of cost reduction need con- 
vincing and realistic explanation. One 
main advantage of the cost reduction 
approach is the psychological impact 


from targeting improvements in ex- 
penses. You can get much greater man 
agement interest in accomplishing a 
$10,000 cost reduction than in meeting 
a budget of $90,000 for an activity 
that cost $100,000 the year before 
This is difference in emphasis. A sav 
ings of $5000 is only half of the cost 
reduction target but is within 5 percent 
of the budget. You may be satisfied to 
come within 5 percent of your budget 





chairman. 


at least bi-weekly. 


Cost reduction, 
Cost avoidance 


cost conservation. 


activities. 


tions. 





Check List of Cost Reduction Program 
If you are planning or already operating a cost reduction pro- 
gram, check all of the following items to make sure that you are not 
missing any action that would make your program more effective: 


1. Organize a cost reduction committee under a permanent 


Make sure that cost reduction representatives are appointed 
by each department and that each has time free for the work. 


Prepare a brief manual of rules. 

Keep the rules as simple and informal as possible. 

Get top management backing. 

Don’t offset savings with increased expense for other items. 
Have regular meetings of cost reduction representatives — 


Set stiff targets (5 to 10 percent of operating expenses). 
Try “brainstorming” sessions. 
Set three separate targets: 


Productivity cost reductions 
Keep cost reduction administration expenses low. 
Administer your program to stimulate an atmosphere of 


Make cost reduction performance a factor in merit reviews. 
Set memorandum targets for management engineering 


Don't accept unjustified cost reductions. 
Have your auditors regularly check completed cost reduc- 











WHY REFLACE YOUR 

LEAKING, TROUBLESOME 
VALVES WITH THE SAME 
TYPE YOU HAVE TAKEN 


OUT? 
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ADVERTISED PRODUCTS. SEE READER SERVICE GARD 





get permanent valve replacement 





SPECIFY ROCKWELL-Nordstrom VALVES 





SA 
B 5 
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Valve replacement programs are costly at 
best. Why replace your leaking, troublesome 
valves with the same type you have taken 
out? Insure permanent valve replacement 
with Rockwell-Nordstrom lubricated valves. 

By replacing with Rockwell-Nordstrom 


EASY REPLACEMENT 


Conformance to standord lengths means no piping 
revision. Replacement is fast and easy. 


LEAK-PROOF 


Instantly replaceable “soft seats” of pressurized 
lubricant insure positive shut-off. BY 
rr 


Rockwell-Nordstrom is the world’s most com- 
plete line of lubricated plug valves, plug valve 
lubricants and accessories. Rockwell-Nordstrom 
valves cost no more to buy, often less, than 
ordinary valves. In new construction or valve 


dy én &; 


FOR FURTHER INFORMATION ON if 3 
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valves, engineers in the gas, oil and process 
industries have found they can cut mainte- 
nance replacement costs and get better flow 
control in the bargain. Here are just a few 
reasons why they will stay in service longer, 
work better and cost less to use... 


QUARTER-TURN CLOSURE 


No bulky bonnet to damage by impact... closes 
with a lubricant-smooth 90° turn. 


LUBRICATED 


Lubrication is preventive maintenance .. . less weor 


means less repair... lower costs. 


replacement, they'll give you better flow control 
and save you money everywhere you use them. 
For details, see your supplier or write: Rockwell 
Manufacturing Company, Pittsburgh 8, Pa. 
Canadian Valve Licensee: Peacock Brothers Limited 


ROCKWELL-Nordstrom VALVES 


“ ROCKWELL® 


MANUFACTURING COMPANY 











but get no satisfaction in missing a cost 
reduction goal by 50 percent. 

Another factor is that cost reduction 
targets are constant throughout the 
year. In the example mentioned the tar- 
get is always $10,000 and progress in 
meeting the target is easily followed. 
Also, when performance against each 
departmental target is expressed in per- 
centages and compared with other 
departments, inter-department compe- 
tition is encouraged. 

Third, targeting need not include all 
expenses while budget controls do. As 
a result favorable or unfavorable vari- 
ances due to non-controllable items are 
excluded from progress in meeting cost 
reduction targets. 

A fourth important factor is that 
cos: reduction is reported on a non- 
calendar basis. Since any manager has 
a good working chance of meeting his 
cost reduction target right up through 
the last month of each calendar year, 
the incentive for improvement contin- 
ues strong throughout the year. On the 
other hand, with budget controls, any 
operating saving that counts substan- 
tially against budget must be made 
early in the calendar or fiscal year. It 
is generally agreed that this tends to 
discourage improvements in the latter 
part of the calendar year. 





Don't be handicapped by red tape. 


Keep Rules Brief 


It pays to keep cost reduction ground 
rules informal and simple. Your work 
should not be handicapped by red tape. 
It is good practice to prepare a short 
manual that defines and gives examples 
of cost reductions. 

Design a brief form with space for 
listing previous actual (or previously 
planned) costs and a comparable state- 
ment on the new operation or plan, 
for use in reporting cost reduction. 

It is best not to ask for pages of 
documentation with each project. You 
should make sure, though, that back-up 
information is available in the trans- 
mitting department. 


E-4 


Don’t reduce the impact and effect- 
iveness of your program by asking par- 
ticipating departments to offset savings 
made in one activity with unrelated 
increases occurring in another. Remem- 
ber the main objective of your program 
is to create an atmosphere of cost con- 
sciousness and conservation. 

Each department and individual 
should get full credit for all cost con- 
servation. Reducing savings by deduct- 
ing increases in unrelated items has a 
deadening effect on cost reduction 
drives. 

For this reason don’t try to use cost 
reduction savings to reconcile the vari- 
ances between one year’s profits and 
the next. Your cost reduction accom- 
plishments should be considered a rate 
of participation rather than the accom- 
plishment in any one year. You should 
be looking mainly for a high rate of 
new suggestions in place of exact book- 
keeping on the amount accomplished 
in one calendar or fiscal year. 


Effective Follow Up 


Another key factor in a good pro- 
gram is to organize for a follow-up. 
The first step is naming a cost reduc- 
tion chairman for the company. He 
can be head of your budget or cost con- 
trol department, but preferably should 
be a separate administrator selected for 
this purpose. The chairman should 
have much of his time free for this 
work. 

Next, see that each department 
appoints a cost reduction representa- 
tive. The representative can be a mem- 
ber of existing line organization. In the 
operating departments the appointees 
should preferably be operating people, 
not members of a financial service 
organization. The chairman should 
make sure that each representative has 
needed time free for administering cost 
reduction activities in his department. 

All representatives should meet reg- 
ularly —at least bi-weekly —to discuss 
common problems and to plan action. 
Each meeting should review progress 
made by each participating department 
and each department’s plans for future 
goals. 

It should be clearly established in 
these meetings that each representative 
is responsible for a strong follow-up 
within his department to see that cost 
reduction ideas are forthcoming and 
are put into effect. 

When plans made by any depart- 
ment show signs of a serious lag, hold 
“brainstorming” sessions with the de- 
partment’s key personnel. At these ses- 
sions the main purpose is to encourage 
participants to talk freely and to 
advance ideas, regardless of merit. 
Sometimes a seemingly implausible 
idea will lead to a worthwhile conclu- 
sion. So that all participants will express 





ideas freely it is best to restrict meet- 
ings to one supervisory level at a time. 

Try to get your chief executive to 
address the regular cost reduction meet- 
ings in each major plant or office once 
each year. Supplement this with talks 
by your financial vice president, con- 
troller and by other top executives. 
Also, from time to time, schedule talks 
by those department and division man- 
agers who are doing an outstanding 
cost reduction job. 





Set targets for cost reduction. 


Set Stiff Targets 


As a rule of thumb, your first year 
targets should average 5 to 10 percent 
of operating expenses. The same tar- 
gets should apply to all purchased sup- 
plies. Special targets should be set for 
crude oil and other purchased raw 
materials, 

If your program is administered and 
operated effectively, chances are you 
can continue the same target rates for 
several years. One reason for expecting 
continued high performance is that 
many projects take one or more years 
to plan and put into effect. 

A single cost reduction target for 
each department is not enough to give 
you full benefits. High achievements 
can be obtained by setting three sepa- 
rate targets. 

1. BASIC COST reduction target for 
improvements in methods, organiza- 
tion, yield and from lower prices paid 
for purchased products and services. 

2. IMPROVEMENTS IN WORK 
pace... productivity cost reduction. 
Excludes any improvements from pro- 
ductivity gains from new facilities .. . 
includes all gains either from greater 
productivity from the same work force 
or from reduction in headcount caused 
by improvements in work pace. 

3. COST AVOIDANCE target... 
credit for making improvements in 
plans. If all plans were perfect, no cost 
reduction could be accomplished. Since 
they cannot be perfect the cost avoid- 
ance program encourages careful scru- 
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tiny and improvements in plans. Cost 
avoidances are always reductions in 
planned costs. This is a hard and fast 
dividing line. 


Cost Conservation 


Your main objective is to encourage 
a feeling for cost reduction and cost 
conservation throughout the organiza- 
tion. Be liberal but realistic, in grant- 
ing credits. Always be careful that you 
do not discourage cost reduction work 
by disallowing cost savings due to tech- 
nicalities in your rules. Any legitimate 
savings or avoidance of expense should 
be accepted. 

Generally, no cost reduction should 
be credited until the improved method, 
reduced price, increased yield or other 
conservation has been accepted and 
installed. You will weaken your pro- 
gram if you allow reduction credit for 
savings you only planned. If company 
policy, however, dictates that excess 
employees must be retained on the pay- 
roll, pending assignment to other jobs, 
the cost reduction should be allowed. 
Your objective should be to encourage 
making new methods operative as soon 
as practicable. Prompt action would be 
discouraged if no credit was granted 
until excess employees were absorbed. 

Include all employees. Organize your 
program in such a manner that maxi- 
mum influence is exerted on every 
employee to maintain a cost-conscious 
attitude. Each employee must be 
encouraged so that he is willing and 
anxious to advance any idea that may 
result in a savings no matter how small. 
If you have a suggestion system organ- 
ize this system as part of your cost 
reduction program. 

Psychology is an important part of 
a good cost reduction effort. Convince 
your supervisors and managers through 
examples of savings actually made that 
continuing accomplishments are prac- 
ticable. 

It will help if you have slides and a 
documentary tape showing the pur- 
poses of the program and illustrating 
typical good results. Show this to all 
administrative and supervisory employ- 
ees and to other employees who can 
give major assistance in reducing costs. 

Keep the cost of operating the sys- 
tem as low as possible. It not only saves 
expense but it is good psychology to 
operate with a minimum of organiza- 
tion and paperwork costs. One full 
time employee or less is usually enough 
for any program. You should scrupu- 
lously avoid expensive forms and rec- 
ords, All meetings of representatives 
should be brief and to the point. 

Make cost reduction thinking an 
important part of the work-day life of 
each manager and supervisor. Accom- 
plishments should be made a major 
factor in merit reviews. All managers 
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Soviet 1958 Plans for Oil and Gas 


All phases of Russia’s oil and gas 
industry will continue to set new rec- 
ords in 1958 under goals announced by 
the State Planning Committee. 

Petroleum output will increase 14 
percent to around 112 million metric 
tons* (840 million bbl), compared with 
an estimated 98 million metric tons in 
1957 and 83.8 million metric tons in 
1956. 

Gas production will jump 52 percent 
to around 32 billion cubic meters,t 
compared with an estimated 21 billion 
cubic meters in 1957 and 13.7 billion 
cubic meters in 1956. 


New Capital 

Capital investment in the Russian oil 
and gas industry during 1958 will be 
four billion rubles ($1 billion) higher 
than in 1957—a 30.5 percent increase. 

This will permit completion of an 
additional 1800 miles of natural gas 
pipelines and 1300 miles of oil and 
oil products pipelines, and the placing 
of additional refinery capacity in op- 
eration at the new Gorky, Stalingrad, 
Fergana and Perm (formerly Molotov) 
facilities. Construction will start dur- 
ing 1958 on other large refineries at 
Krasnoyarsk in Central Siberia, at Pav- 
lodar in Kazakhstan, and at Polotsk 
in White Russia. 


Exports Increase 
Russian oil is flowing to world mar- 


*About 7.5 bb] to one ton 
TOne cubic meter is 35.315 cu ft 


and supervisors should be aware that 
their advancement with the company 
will at least partly depend on the cost 
reduction achievements of their organi- 
zation. 


Targets for Groups 


Memorandum targets should be set 
for systems and procedures and other 
staff groups that have the analysis and 
reduction of expense as one of their 
main functions. It will help encourage 
cooperation between departments if 
actual savings are reported by the bene- 
fiting departments. This method of 
reporting encourages operating depart- 
ment acceptance of the management 
engineering activity. 

In general, no credit is given to any 
department merely for advancing an 
idea. If a department other than a man- 
agement engineering department actu- 
ally steps in and helps develop the idea 
then the actual saving should be shared 
by the departments who work together 


kets in record volume, according to the 
USSR’s Ministry of Foreign Trade. 
Official figures for 1956 show that the 
Soviet exported 3.9 million metric tons 
of crude and 6.2 million metric tons of 
refined oil products. Largest importers 
of Russian oil and oil products in 1956 
were Communist China (over one mil- 
lion metric tons), Finland (one mil- 
lion metric tons), Sweden, Egypt, Po- 
land, Iceland, and Greece. 

Over two-thirds of Russia’s 1956 
crude oil exports went to Communist 
bloc nations—East Germany, Czecho- 
slovakia, Poland, Red China, and 
Hungary. 

Value of Russian exports to Near 
Eastern and Southeast Asian nations 
soared from 66 million rubles ($16.5 
million) in 1955 to 116 million rubles 
($29 million) in 1956. The USSR pro 
vided 75 percent of Afghanistan's and 
42 percent of Egypt’s refined oil prod- 
ucts imports in 1956. 


Imports to USSR 

Russia also imported 1.5 million 
metric tons of crude in 1956. Of this, 
1.4 million metric tons came from Aus 
tria — 1.2 millions tons being received 
as annual payment for Soviet property 
turned over to Austria in accordance 
with a 1955 agreement. 

The USSR imported 3.8 million 
metric tons of refined oil products in 
1956, of which over 90 percent came 
from Rumania x** 


in putting the idea into practice 


Special Rules 


It will discredit your cost reduction 
program if unjustified reductions or 
avoidances are accepted. In the long 
run any oversight in equitably enforc- 
ing the rules is likely to come to the 
attention of other departments who are 
making a conscientious effort to abide 
by the rules. The chairman of the cost 
reduction committee must have author 
ity to refuse credit. Also, he must be 
free to question any proposed cost 
reduction and require reasonable proof 
that it has been accomplished. 

Beyond the surveillance of the cost 
reduction chairman or his representa- 
tive, justification should be regularly 
examined by the auditing department 
The audit should not insist on down-to 
the-penny accounting but it should 
make sure that all departments are 
complying with the general rules dis 
cussed above. x*** 
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cut production costs with | 
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density measuring systems | 


Accurate and continuous measurement of gravity or density is 
essential in obtaining and maintaining high processing efficiencies 
in drilling, producing and refining. With AccuRay Density Meas- 
urement Systems, variation in density may be immediately de- 
tected to warn of occasional cutting in drilling, determining API 
gravity and pricing of crude from gathering stations. This allows 
refineries’ feed and yield streams to be adjusted for maximum 


throughput. 
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Designed by Industrial Nucleonics for in- 
dustrial use, the AccuRay Density Meas- 
urement System is an accurate, sensitive, 
reliable production instrument developed 
specifically for the rigorous conditions en- 





countered in the petroleum industries. 
AccuRay Continuous Flow Measurement 





More than 67% of the : : 
__B 60% of the + te pp nlloveg 8 of the Systems are widely used in the steel, 
nation’s tin factured in 10 largest poper : 
de f cons are the United manufacturers use Accu- rubber, paper, tobacco, plastic and lam- 
ma rom steel con- States are built of Ray Measurement Con- : : : : 
trolled with AccuRay fabric controlled with trol Systems to maintain inating industries. 
Systems AccuRay Systems uniform basis weight 

















Please send Bulletin NI-158 for complete details on 
AccuRay Continuous Flow Density Systems 


/industrial 
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The WORLD’S LARGEST Manufacturer of Nucleonic Industrial Process Control Systems 
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Executive development program organized 


around one theme — controls . . .These include 


reports, budgets, plans of wide application 


W. T. Jerome Ill 


THEME of the Syracuse University 
executive development program is that 
of business or management controls. 
These controls represent the impersonal 
data such as reports, budgets, or or- 
ganizational plan — so much a part of 
management today. 

Size of businesses, their geographi- 
cal dispersion, their product diversity 
—in a word, their complexity — oblige 
managers to find some antidote. The 
Syracuse program thus grew out of the 
conviction that business controls, when 
systematically and wisely used, serve 
to simplify management's job. 

Accordingly, the Syracuse Executive 
Controls Program is intended to enable 
its 26 participants to attain a better un- 
derstanding of the uses of business con- 
trols. The faculty believes that focus on 
this single theme of business controls 
in a short four-week program is rel- 
atively more beneficial than a broad- 
brush treatment of common subject 
areas. 

Objectives of the program are: 

1. To show that such things as budg- 
ets or standard costs or auditing or re- 
turn on investment are not matters 
exclusively reserved for accountants or 
treasurers, but can aid all levels of man- 
agement in decision-making and in 
getting a job done; 

2. To identify those areas in which 
operating people can call for assistance 
upon the figure experts, since most op- 
erating men have neither the time nor 
the inclination to become expert in 
everything; 

3. To remove the aura of mystery 
from control, especially where such 
current developments as electronic 
data processing or operations research 
or certain statistical techniques seem to 
complicate matters for managers, and 

4. To provide an opportunity for 
each man to develop both a knowledge 
and a philosophy of management con- 


Mr. Jerome is director, executive controls 
program, College of Business Administration, 
Syracuse University, Syracuse, New York. 
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A gathering in front of the main lodge. 


trol that will be useful to him when he 
gets back on the job. 

The Executive Controls Program is 
designed for members of middle man- 
agement — particularly those whose 
responsibilities increasingly call for 
general management skills as contrast- 
ed with those skills solely of the spe- 
cialist. 

Representation in the program comes 
equally from all the functional areas of 
business, such as production, market- 
ing, finance, and engineering. This very 
diversity of interest and experience 
helps to emphasize the fact that many 
principles and techniques of control 
discussed at the conference center are 
company-wide in scope and universal 
in application. 

The vast majority of the men fall 
within the age range of 35 to 45. There 
are no formal educational require- 
ments. 

The Syracuse program is offered 
once a year, usually in July or in Au- 
gust. It is four weeks long and costs 
$1000, including tuition, room, board, 
and books. Classroom meetings are 
held from 8 a.m. to 3 p.m. In the eve- 
ning there is usually a guest speaker or 
voluntary special interest session. Each 
man also takes part in at least one 
panel presentation on a subject of his 
own choosing. 

The conference site is at Blue Moun- 
tain Lake, one of the University’s sum- 
mer campuses in the Adirondack 
Mountains. The main lodge and adja- 
cent buildings, including a large sea- 
plane hangar now available for indoor 
recreation, were previously used for 
sales meetings by an eastern manufac- 
turing company. Because of its relative 
remoteness from outside distractions, 
the site is ideal for a conference center. 

Number of participants has thus far 
been limited to 26 per session. This 
size enables everyone to take part in 


classroom discussions. Considerable 


learning depends upon this “talking 
through” and “thinking through” com 
mon problems and experiences. The 
starting point for discussions may be a 
case study, an article of current signifi- 
cance, or a brief presentation of some 
material on control by one of the fac 
ulty. 

A noteworthy feature of the pro 
gram lies in its teaching faculty. This 
faculty is drawn exclusively from the 
University and, with only one excep- 
tion, from the College of Business. As 
a result, the program is well integrated 
around the control theme. In addition, 
the college’s own graduate and under- 
graduate curricula benefit from the 
“feed-back” of ideas that inevitably re 
sults from the give-and-take discus- 
sions between faculty and members of 
industry. 

The teaching staff is all experi 
enced. All but two of the nine hold 
doctorates. Most of the faculty hold 
consulting positions or have some busi 
ness affiliations. Four of the faculty 
have either taught or received ad 
vanced degrees from the Harvard Busi 
ness School. Faculty includes a retired 
major general, the head of the Univer- 
sity’s Business Research Center, and 
the former director of economic de 
velopment of the New York State De 
partment of Commerce. 

In previous sessions as many as four 
or five of the participants have been 
from major oil companies. Charac- 
teristically, the petroleum industry has 
been keenly aware of the need for a 
well-defined approach to control, not 
just in the sense of preserving company 
assets but, even more importantly, in 
the sense of planning for profits in an 
ever-changing and expanding economy 
The faculty of the Executive Controls 
Program accordingly looks forward to 
the continued participation by repre 
sentative companies from the petro 
leum industry. xa 
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Almost total disclosure is the policy of 
many successful companies. . . 

Here’s an item-by-item account of 
one firm’s communications system. If 
your organization isn’t all under one 
roof it’s a good check list. Don’t let 


your staff blunder because they 


aren’t informed .. . 
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Secrets May Be a Stumbling Block 


IN A DIVERSIFIED, decentralized 
organization communication becomes 
one of the most important manage- 
ment functions. Keeping the entire or- 
ganization informed on policies and 
plans requires systemized methods. 
And methods used must not only in- 
form outlying plant executives of new 
policies and decisions made in com- 
pany headquarters, they must also pro- 
mote greater self-reliance and com- 
pany-wide cooperation, 


Information for Decisions 

To realize these goals, Rockwell 
Manufacturing Company, which has 
22 plants in 15 states and Canada, fol- 
lows a policy of almost total disclosure 
of operating information to various 
levels of management. Top manage- 
ment believes that plant executives 
need full information to make the right 
decisions in day-to-day operations. 
Plant managers and department heads 
receive all financial and operating data 
affecting the company, broken down 
in considerable detail. Perhaps more 
important, they are constantly updated 
on management thinking and planning 
in the light of changing business con- 
ditions. Employees at lower levels re- 
ceive less information, but still, a con- 
siderable part of that available to 
higher management. 

Nor is the information confined to 
the immediate responsibilities of the 
recipient. Rockwell makes 19 product 
lines for 28 major industrial markets, 


Check list on opposite page supplied by Rock- 
well Manufacturing Company. 
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but most of the information from com- 
pany headquarters goes out across di- 
vision and product lines. 


Benefits 


There are three reasons for broad- 
ening vertical communications into 
company-wide reports. First, to oper- 
ate with imagination and initiative, a 
plant management man must look be- 
yond his own bailiwick. He must con- 
sider the effect of his decisions on the 
current status and long term plans of 
the company and their effect on oper- 
ations in other parts of the company. 
He can pick up good ideas from their 
operations and avoid duplication of 
their efforts. Also, he knows where he 
can go for assistance on problems that 
have come up previously in other com- 
pany plants or divisions. 

Secondly, the Rockwell organization 
is composed of men with diverse back- 
grounds from the standpoint of mar- 
kets, products, and “employer origin” 
(since the end of World War II, Rock- 
well has purchased 14 companies). 
Today, it is a highly cohesive unit and 
at least in part, because of communi- 
cations policies. Personnel work well 
together, understand and appreciate 
the problems of the several divisions 
and have an unusually high degree of 
what can be called “company spirit.” 


Training Method 


Finally, effective company-wide com- 
munications is good training for execu- 
tives. Rockwell has built seven plants 


since 1951*, staffing them with execu- 
tives from older plants. The dissemi- 
nation of information on a company- 
wide basis prepares young men to take 
over more responsibilities in another 
part of the company or in company 
headquarters. An industrial engineer 
in a plant making valves becomes 
somewhat familiar with the problems 
of the power tool division. If promo- 
tion brings him into a new line of work, 
he doesn’t have to go through a period 
of flying blind. 


Person-to-Person 


None of the formal methods used 
for communications are meant to re- 
place the exchange of information that 
takes place day-to-day and person-to- 
person. In fact, the methods encourage 
an interchange at all levels. Since more 
people are informed about the general 
goals and plans of the company, they 
bring more to discussions of specific 
problems as they arise in day-to-day 
routines. But in a diversified, decentral- 
ized organization, communication be- 
comes burdensome, time-consuming 
and haphazard unless methods for 
passing along recurring information 
are systemized. 

Most of these methods are widely 
used. Each company must tailor them 
to meet its particular needs. 

In addition to specific internal re- 
ports, opposite is a list to check for 
communications in your company. 





*This figure does not include one empty new 
plant bought by Rockwell and staffed the same 
way. x*** 
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METHOD — 
President's staff meetings; 
weekly. 

President’s “expanded” staff 
meeting; monthly. 


monthly. 
and 


letter; 
president 


President's 
Prepared by 
his staff. 


Division vice “president's let- 
ter; monthly. Prepared by 
division Vv. p. 
Management newsletter; 
quarterly. Prepared by presi- 
dent and his staff. 


Activity report; monthly. 
Prepared by plant manager 
and his department heads. _ 


Annual management meet- 
ing; annually in February. 
3 days conducted by presi- 
dent; 3 days by division v. p. 


Employee meetings; quar- 


terly; conducted by presi- 
dent. 


Research development re- 
port; quarterly 


“Hour of Enlightenment” 
meetings; bi-weekly 


Supervisory conferences; 
held at department heads 
discretion. 


Letters to supervisors. 


Rockwell Report, by presi- 
dent; monthly 
Local “Rockwell Report” by 


local plant manager. 
House organ 


Local house organ. 


Internal publicity releases. 


Bulletin boards 


Employee letters. 








company 


PURPOSE _ 


To review current. opera- 
tions. 


To spread current manage- 
ment information to a broad- 
er group of key management 
personnel. 


To keep management in- 


formed of current operating 
status, long and short term 
planning and the president's 
thinking on matters affecting 
company. 


Same as president's letter. 


To discuss current and an- 


ticipated operations with a 
wider group throughout the 
company. 


“To inform headquarters of 


plant’s programs, progress 
od problems. 





and sales organization of 
company-wide policies and 
plans for long term, and pro- 
vide an opportunity to ex- 
change information. 


To keep all employees in- 


formed of company’s status 
and plans and personnel pol- 
cies. 

To keep all divisions in- 
formed of all company prod- 
uct developments and plans; 
_Standardization program. 





To keep ex executives informed 
on operations outside their 
own fields; training in spe- 
cialties of staff men. 





Seek solutions to o operating 
problems. 


To inform supervisors of 
specific operating problems 
as they arise; to pass along 
worthwhile ideas. 

To acquaint general public 
and business community 
with operations. 


Same as Rockwell Report 


Encourage “community 
spirit” in the company; pro- 
vide a media for explaining 
policies, attitudes. 
Same as company-wide 
house organ. 

Inform key employees of 
company activities that make 
the news 

Inform employees of matters 
of general interest 


Encourage “community 
spirit” in company. 
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To inform plant managers 


relations, 


COMMUNICATIONS CHECKLIST 


WHAT IS COMMUNICATED 


Discussion of progress of programs, 
and matters affecting current status of 
company, initiation of programs. 

Much of the material covered in the 
President’s weekly staff meetings — 
though in less detail and slanted to re- 
quirements of this broader group. 


Analysis of previous month’s opera- 
tions compared with preceding figures; 
analysis of inventories and inventory 
outlook. Matters of current interest; 
industrial —_ public relations, engi- 
neering, et . Personnel changes. 


Patterned — president's letter. Pro- 
vides information pertinent to sales 
and operations in the division. 





Patterned on president's letter. Anal- 
ysis of previous quarter’s operations: 
sales forecasts and proposed changes 
to meet new forecasts. Plant budget 
information including complete analy- 
sis of actual costs compared to budget 
Management tips submitted by person- 
nel throughout the company. Subjects 
of current interest, e.g. training pro- 
grams, new plant production, product 
development. 

Information on production plans and 
programs in the plant. 


President’s review of five years, past 
and future, including comparison of 
two-year balance sheets. Review of 
staff operations: Industrial engineer- 
ing, purchasing, advertising, industrial 
insurance credit, etc. 
Management's thinking on diverse 
subjects affecting employees, e.g. gen 
eral business conditions, vacation 
policies. 


News of product developments and 
central and plant research laboratory 
projects and divisional engineering de 
partments; news on standardization 
General information on operations; 
e.g., controller discusses standard cost 
system 


Discussion of specific operating prob 
lems as they arise 


Announcements of new vacation pol- 


icies, etc.; new procedures, e.g. for 
merit evaluations 
Informal monthly column including 


general information on Rockwell's 
philosophy of business and company 
activities 


Information of interest to the specific 
community 

News of employees’ activities; man- 
agement’s views on general problems 
affecting operations; features concern- 
ing Safety, waste, suggestion program. 
Same as company-wide house organ 


All news bureau releases to general 
and business publications, plus news 
releases of internal interest. 
Information on plant social activities, 
company-sponsored neighborhood ac 
tivities, safety information, internal 
publicity releases 

Holiday greetings, notice of commu 
nity affairs, reminders to vote 


TO WHOM 


Top executives and operat 
ing men at headquarters 


About 80 to 85 key head 
quarters personnel with 
broad administrative respon 
sibility in sales, production, 
engineering, accounting, ad 
vertising, market research 

Vice presidents, corporation 
department heads, plant 
managers, sales executives 


Divisional department heads 
and plant managers, sales 
managers. 

All management personnel 
from board chairman to 
foremen and sales engineers 
(790 out of 7500 employees. ) 


President, vice presidents 
staff department heads 


Plant managers, corporation 


staff men, regional sales 
managers 


All headquarters employees 


Management group includ 
ing department heads 


Non-homogeneous group 
(50-100) of middle manage 
ment line and staff men 


Department supervisors 


All supervisors at their 
homes 
Advertisement in business 


magazines and newspapers 
circulating to employees, 
customers, suppliers, stock 
holders and community 
Advertisement in local news 
papers 

All employees 


All employees of particular 
plant 


Management group includ 
ing department heads 


All employees 


All employees (at their 
homes) 
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Basic Simplicity... 


AisHER GOVERNOF 


martnaiirowr 
TYP 


co RRR 






Test 


faster 





Results 





Air or Gas Consumption 
with 15 psi Output 
Pressure 























SURFACE MOUNTING Resolution Sensitivity 


Repeatability 
YOKE MOUNTING 





Resonant Frequency _ 
FLUSH PANEL 
MOUNTING 


Temperature Effects 








Minimum at 10 or O Proportional 

Dial Setting—2 cfh 

Maximum at 5 Proportional! Dial 
Setting—23 cfh 

Minimum Change Required in 
Measured Variable to Produce an 
Effective Movement of Final Control 
Element is 0.1% of Bourdon 

Tube Rating. 


Ability of Wizard to Reproduce Its 
Output Signal for a Given Pressure 
Setting is 0.5% of Bourdon Tube Rating 
Unaffected at Usual Motor and 
Turbine Speeds. 

Under Cold Box Test at —20° and 
Simulated Sun Test from 80° to 212°F 
Control Pressure Remained Within 
+1% of Bourdon Tube Rating. 














FISHER GOVERNOR COMPANY 
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response...greater stability 


the WIZARD II 
PRESSURE CONTROLLER 


tiie as New and Improved Features 


i 3 


VOLUME RELAY for faster response to pressure changes. 


RESET FEATURE for greater stability and pin point control, 


assuring perfect metering, even on multi-stage meter runs. 





WIDE RANGE brass, steel or stainless steel Bourdon tubes 
cover a range of from 25 to 10,000 psi. Bellows assemblies 


for low pressure regulation in ranges from 0 to 25 psi. 


Again FISHER engineering produces features 
the industry needs to do a better job 





The Wizard II has been designed to specifically meet the 
demands of modern, complex systems requiring closer con- 


trol. The Wizard II retains all of the basic simplicity, 


accuracy and dependability of the Wizard 4100U, plus its 
own exclusive features. 

The new design consists of two sub-assemblies encased in 
a weather proof die cast aluminum housing which is pro- 
vided with a 14” pipe threaded vent for gas service. Either 
assembly can be removed without disturbing line connections. 


The upper assembly consists of two gauges, relay and pro- 
portional band adjustment. The lower assembly includes 
the set point adjustment, proportional bellows, Bourdon 
tube and nozzle. Each assembly is assembled and calibrated 
before mounting in the case. The case can be mounted on 


a flush panel, a wall or on the yoke of the control valve. 


Careful and exhaustive tests have conclusively proved that 


the Wizard II measures up to rigid Fisher standards. 


A completely descriptive and illustrated bulletin on the Wizard II is yours for the asking. Write for Bulletin No. D-4150. 


The original Wizard | is still available for those applications not requiring volume relay and reset features 


CHANCES ARE /T’S CONTROLLED BY... 


Marshalltown, lowa / Woodstock, Ontario 
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SINCE 1880 











> Russell H. Green was elected president 
of Signal Oil and Gas Company. It was 
also announced that Samuel B. Mosher 
had been elected to the newly-created 
position of chairman of the board of 


R. H. Green S. B. Mosher 


directors and chief executive officer. It 
was also announced that William E. 
Walkup, who has been director in charge 
of finance since 1955, has been elected 
vice president. Albion E. Stebbings, for- 
merly assistant secretary, was named 
secretary 

Mosher has been Signal’s president 
since he founded the company as a small 
natural gasoline manufacturer on newly 
discovered Signal Hill back in 1922. 
Green joined the company three years 
later and became vice president in charge 
of operations 


> C.J. G. Leesemann was appointed head 
of the supply and coordination division, 
Humble Oil & Refining Company's 
Houston offices. He has primary respon 
sibility for coordination and liaison be- 
tween the refining department and other 
company departments, and between 
Houston office and Baytown refinery and 
customers On matters relating to coordi 
nation of production and supply of 
products 


> Dr. Robert E. Schilson and Dr. Robert 
W. Parsons have joined the staff of Ohio 
Oil Company’s research center as re- 
search scientists. Each received his PhD 


in chemical engineering earlier this year 
and will work in the engineering section 
of the center 


> R. E. Meinert, vice president of Lion 
Oil Company, a division of Monsanto 
Chemical Company, has relinquished his 
responsibilities as purchasing agent and 
manager of the general service depart- 
ment. He will continue as a vice presi- 
dent of Lion and assist the management in 
connection with the division. L. Edward 
Tinnell, assistant to Meinert since 1951, 
will assume the direction of purchasing 
and general service activities 


> Douglas P. Bailey was named manager 
of the purchasing department of The 
Texas Company. He was previously 
manager of the operations division of 
the company’s refining department. 
Bailey succeeds Howard S. McCray, who 
was elected chairman of the board of 
directors and chief executive officer of 
The Texas-Zinc Minerals Corporation in 
mid-February. 

O. P. Puryear was named assistant 
manager (industrial), technical services 
division of Texaco’s research and techni- 
cal department. Puryear succeeds R. R. 
Thurston, who has retired. Louis E. Ends- 
ley Jr. was named to succeed Puryear as 
assistant manager (operations), technical 
services division. Endsley was formerly 
director of technical services 

Other changes at the Research Center, 
the company’s largest research facility 
were: J. Stanley McKeown succeeds 
Endsley as director of technical services. 
Albert D. Togna succeeds McKeown as 
supervisor of the field service department 
August Sellingsloh succeeds Togna as 
supervisor of the products testing depart- 
ment. Joseph L. Furtnett succeeds Sel- 
lingsloh as assistant supervisor of the 
analytical department. Neil H. Fick, for- 
merly group leader in the products test 
ing department, succeeds Furtnett as 
chemist (staff) in technical services ad- 
ministration. 





William J. Sherry, independent oil 
producer of Tulsa, was named chair- 
man of the “Old Timers” committee 
for the International Petroleum Ex 
position to be held in Tulsa, May 14- 
23, 1959, according to W. K. Warren, 
president of IPE 

Sherry was chairman of the com- 
mittee in 1953 and supervised the 
special activities planned for the more 
than 740 “Old Timers” registered. 

Main feature of the “Old Timers” 
events will be the selection of six 
pioneers in the industry for special 
recognition. Gold medals will be 
awarded to the “Pioneer of Pioneers,” 
chosen at large from the industry, and 
to pioneers in each of the fields of 
production, refining, pipeline and 
transportation, natural gas, and sup 
plies and equipment 

Primary basis for the awards are 
age and contributions to the oil in 
dustry. Anyone may nominate “Old 
Timers” for consideration by writing 
Sherry, chairman of The Old Timers 
Committee, International Petroleum 
Exposition, Tulsa. A sub-committee, 
kept secret in order that no pressure 
can be put on them, will make the 
awards 





Sherry Heads “Old Timers” 


Committee for IPE 


“Old Timers” honored at the last 
IPE held in 1953 were: (ages given 
were at time of award) 

Pioneer of Pioneers—the late 
Harry J. Crawford, 86, chairman of 
the board, Quaker State Oil Refining 
Company 

Production W. L. Connelly, 80, 
Tulsa, retired chairman of the board, 
Sinclair Oil and Gas Company. 

Refining—the late Edwin B. Reeser, 
80, retired president of Barnsdall! Oil 
Company (now merged with Sunray). 

Pipeline and Transportation—Wal- 
lace R. Finney, 60, retired executive of 
Jersey Standard. 

Natural Gasoline Dr. George G. 
Oberfell, 69, research consultant and 
retired head of the Phillips Petroleum 
research 

Natural Gas Dr. Godfrey L. 
Cabot, 92, president of Cabot Carbon 
Company 

Supplies and Equipment — Wallace 
D. Wilson, 60, president, Wilson Sup- 
ply Company. 

Headquarters for the oil pioneers 
will be in a replica of the Drake well 
drilled in 1859, the first well drilled 
for oil in the United States 
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> D. B. Vale, P. L. Kartzke and G. Dav- 
idson have been elected directors of Shell 
Oil Company of Canada, Ltd. Vale is 
executive vice president; Kartzke, vice 
president of exploration and production 
and Davidson, vice president of manu 
facturing 


> Harry J. Kennedy, who has been with 
Continental Oil Company for more than 
38 years, and admunistrative vice presi- 
dent in charge of marketing since 1936, 
has been appointed a senior vice presi- 
dent. In his new position Kennedy, in ad 
dition to directing operations of the mai 
keting department, will have reporting to 
him the industrial and public relations 
departments. 


> R. E. Clarke was elected president of 
Pacific Oil Company (California), a 
wholly-owned subsidiary of Standard Oil 
Company of California, with headquar- 
ters in San Francisco. Clarke succeeds 
T. J. Galbraith, retired. In addition to his 
new job, Clarke will continue as manager 
of natural gas utilization for Standard 


> J. K. Roberts, director and vice presi- 
dent of Standard of Indiana, is U. S. chair- 
man of a program committee for the Fifth 
World Petroleum Congress. He is also 
chairman of the Program Coordination 
Committee, responsible for final selec- 
tion of papers on a worldwide basis. The 
U. S. National Committee members and 
the subjects for which they have invited 
papers are: Dr. H. D. Hedberg, vice presi- 
dent, Gulf, (geology and geophysics); 
Harold Decker, president, Highland Oil, 
(drilling and production); C. K. Viland, 
research and development, Tidewater, 
(oil processes and refining); Dr. J. 
Cope, California Research Corporation, 
(chemicals from petroleum and natural 
gas); Harry Levin, research and develop- 
ment division, The Texas Company, 
(composition; analysis and testing); A. J. 
Blackwood, products research division, 
Esso Research and Engineering, (utiliza 
tion of oil products); S$. D. Dalton, manu 
facturing, Socony Mobil, (engineering, 
equipment and materials); D. B. Hodges, 
vice president, transportation and sup- 
plies, Shell, (transportation and distribu 
tion); and J. W. Boatwright, Standard In- 
diana, (Operations research, statistics and 
education) 


> H. G. Vesper was elected president of 
Standard Oil Company of California, 
Western Operations, Inc. Vesper was 
formerly vice president in charge of 
marketing for Standard of California 
and is a former president of California 
Research Corp. He succeeds E. J. Me- 
Clanahan, who has been named director 
of marketing for SoCal. McClanahan will 
continue as chairman of the board for 
Western Operations, Inc. He is a vice 
president and director of the parent 
company 


> Wayne E. Glenn, Continental Oil 
Company, was elected president of the 
Denver Petroleum Club. Other officers 
are R. W. Sullivan, Denver attorney, first 
vice president; R. L. Sielaff, Tennessee 
Gas Transmission Company, second vice 
president, and Otis Cargile, Shell Oil 
Company, secretary. New directors of 
the club include Collis P. Chandler, 
Chandler-Simpson Oil Company; Wil- 
liam D. Hewit, Hewit-Gulick Drilling 
Company; C. W. Horstmeier, Sinclair 
Oil & Gas Company; R. L. Manning, 
R. L. Manning Company, and William 
W. Walmsley, Sun Oil Company. 


THE PETROLEUM ENGINEER, May, 1958 





> P. C. Spencer, president of Sinclair Oil 
Corporation since 1949, has been elected 
chairman of the board and chairman of 
the executive committee. He will continue 
as Sinclair's chief executive officer. M. L. 
Gosney is retiring as chairman of the 
board and chairman of the executive 
committee. E, L. Steiniger, formerly ex- 
ecutive vice president, operations, has 
been elected president to succeed Spencer. 


P. C. Spencer R. C. Frederick 


> R. C. Frederick, a veteran of over 30 
years of service was appointed coordina- 
tor for gas and gas liquids by Gulf Oil 
Corporation. He was formerly vice pres- 
ident in charge of gas purchases and gas 
sales for the Pacific Northwest Pipe Line 
Corporation, with headquarters in Hous- 
ton, Texas, and with Gulf in the planning 
and economics department. 

Kermit Roosevelt was named director 
of governmental relations. Roosevelt 
plans to open offices in Washington D.C. 
In this newly created position, he will 
maintain liaison between the company 
and governmental agencies of the United 
States and other countries in which Gulf 
does business. 

Dr. Gordon H. Stillson of the Gulf 
Research & Development Company, 
with laboratories in Harmar Township, 
has been named business manager of 
the research center. He succeeds Horace 
W. Daugherty, who has retired. Dr. Still- 
son has been assistant director of the 
business management division at Har- 
marville, which is responsible for the 
general services of the laboratory, for 
the past ten years 


> M. R. Hayes was named manager of 
Phillips Petroleum Company’s foreign de- 
partment Canadian operations with head- 
quarters in Calgary, Alberta. Hayes, who 
joined Phillips in 1942, had been super- 
intendent of the production department's 
western division, which includes West 
Texas and New Mexico, since 1951 


> George J. Hanks, chairman of the 
executive committee and former presi- 
dent and board chairman of South Penn 
Oil Company has retired. Hanks was 
vice president and a director of Tide- 
water Oil Company before joining 
South Penn in 1944 as executive vice 
president. He became president later 
that year and moved up to chairman and 
chief executive officer in 1952. Hanks 
held this position until the 1955 merger 
of South Penn and the Pennzoil Com- 
pany. He became president again at that 
time. John E, Selden succeeded Hanks 
as president last June. Hanks will con- 
tinue as a director and consultant with 
the company. Robert W. Grunert, senior 
vice president of South Penn Oil Com- 
pany, has been transferred to company 
general offices in Oil City, Pennsylvania, 
from Bradford, Pennsylvania. He will 
continue as vice president in charge of 
production and will also direct the 
Joseph Seep Purchasing Agency 
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Personals 


> Jerome C. Eppler has been elected to 
the board of directors of the Vickers Pe- 
troleum Company, Inc. He is a partner 
in Cyrus J. Lawrence and Sons, New 
York investment firm 


> N. A. Rousselot, vice president and 
general manager of Seaboard Oil Com- 
pany’s western division, Los Angeles, has 
retired. 

> Lindsey Hatchett, vice president Ar- 
kansas Louisiana Gas Company, was 
named supervisor of all Arkansas op 
erations. 


DEATHS 


> Arthur F. Bridge, former president of 
Southern Counties Gas Company from 
1947 to 1954, died March 25 near San 
Francisco following a lingering illness. 





> Roy R. Riordan, 50, salesman for Plas 
tic Engineering and Sales Corporation, 
died of a heart attack March 21 


> Peter J. Varini, 36, a senior geologist 
for Sun Oil Company at Dallas, died 
suddenly April 5 following a heart at- 
tack suffered at his home in Richardson, 
Texas. 


> Robert Paul Ingram, 71, retired general 
superintendent of export terminals for 
the Warren Petroleum Corporation, died 
of a heart attack March 7 


> Robert L. Hutchison, 54, vice presi 
dent in charge of operations and a mem 
ber of the board of directors of Columbia 
Southern Chemical Corporation was 
killed March 21 in an automobile col 
lision en route to his offices 


Whether you need a repair job 
in a hurry or a quantity of 
engines for a new project 

we are equipped to handle your 
needs quickly and efficiently 


We are the largest distributor 
of engines and parts in 
the Southwest 


WE HANDLE THE COMPLETE LINE OF WISCONSIN AIR-COOLED ENGINES and PARTS 


“NOT ON ORDER 


ARI 


SALES COMPANY 


BUT ON THE WAY” 


— vv 





WICHITA / TULSA / HOUSTON 
WISCONSIN ENGINES AND SERVICE WIDELY AVAILABLE 
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laugh with Barney 


An oil company felt forced to cutback its maintenance crew 

‘ > <4 when the slump hit the oil business. By mistake the billing 
as | rsS(b department failed to bill one of these employees for a case of 
- motor oil he had bought several months earlier. When they 

finally did get around to sending a statement to this man he had 


ou’ve already been laid off. The man replied: 
65R Threaders youve March 2nd, 1958 
ae ae Dear Oil Company, 
bought would reach a Enclosed please find statement sent to me and my ck for $6.84. 


e witty I bought this oil Nov. 6, not Nov. 29. 
2\\r Times Py Since you wait 34% mos. before billing me. And bill me One 
; Vf mo after Your company layed me off I am post dating my ck 
4 for the above amount. To July 6, 1958. 


Around the Eart Pound Salt 


Barney says things are tough all over! 


7 ¢ ’ 


Fortune Teller: “You'll be poor and unhappy until you 
are 40.” 

Unemployed: (hopefully) “Then what?” 

Fortune Teller: “You'll get used to it.” 


’ 7 ‘ 


Ihere’s a new deodorant called Vanish. After you rub it on, 
you disappear and nobody knows where the smell comes from 


’ 7 7 


There’s a vast difference in making a peach cordial and 

making a peach turnover. 
7 7 7 

An aged mourner slowly limped to the bier and for a long 
time stood there staring at the face of his departed friend. The 
funeral director approached him. “How old are you, sir?” he 
asked. 

“I’m 98,” came the whispered reply. 

Holding him by the arm the funeral director asked: “Hardly 
worth going home, is it?” 


7 7 7 


“Is your daddy in, Sonny?” 


Now this popular 
ul ii “No, sir. He hasn’t been home since Mother caught Santa 
self-contained 1 to 2 Claus kissing the maid.” : 


The curse of drink is being stuck with the check 
7 7 7 
Figures don’t lie but girdles condense the truth 


7 7 7 


You have reached middle age when you've learned how to 
Nas take care of yourself and intend to begin almost any day now. 


7 7 ’ 





He has Tarzan eyes. They swing from limb to limb 


offers you 3 exclusive advantages 


¢ 7 ¢ 


“Where have you been keeping yourself?” one blonde asked 
1. Only die stock with True-Centering work- another. ' 
: I haven't,” the other replied. 
holder—no more crooked threads, no time or ga 


pipe wasted. The young husband completed his application for member- 

2. Only Jam-Proof die stock— ship in the High Fidelity Music Appreciation Club and then 
¥ : : was asked about membership for his wife. 

automatic kick-out after “Oh, I doubt if she could belong,” he said. 

standard thread is cut by hand a Ma strange,” said the secretary. “Most anyone can 

elong. 

or power. “My wife is peculiar,” the husband explained. “She's low on 

fidelity and high on frequency.” 


3- Threads 4 sizes of pipe with 1 


7 7 7 

of dies— quick siz nge. ‘ 
ast fdi _ k size cha ge If you are a poor speller, it helps if your handwriting is 
Dies for stainless steel avail- terrible, too. 


able. 
Two old ladies were enjoying the music in the park. “I think 
See 65R-TC before you buy— it's a Minuet from Mignon,” one said. 
if . “I thought it was a waltz from Faust,” said the other. 
at your Supply House The first went over to what she thought was the board an- 
nouncing the numbers. “We're both wrong,” she said. “It’s a 
Refrain from Spitting.” 


7 7 7 


A 7 7 


Unimportance is the sensation that comes when you make a 
mistake and nobody notices it. 
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HAMMOND 


STORAGE TANKS 
and 


The universal acceptance of Hammond-built equipment is the 
result of more than half a century of experience in the design, 
fabrication and erection of storage tanks, process vessels and 
steel plate construction for the petroleum, chemical and allied 


industries, and for water supply. 


FOR F RTHER INFORMATION ON 
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CONSTRUCTION OF a permanent plant 


T h e T re d e for the General Electric Computer De- 
partment has begun in Deer Valley Park, 
CA we A | a near Phoenix, Arizona. General Manager 
H. R. Oldfield, Jr., said the building will 
bring the permanent investment of the 
Computer Department in the Phoenix 

area to $4-5 million. 


A FAMILIARIZATION COURSE, com- 
plete with a classroom in the form of a 
test well, and a unique system wherein 
participants serve as both students and 
teachers, has been launched at its Hous- 
ton headquarters by Brown Oil Tools, 
Inc. Purpose of the course is to train sales- 
men, operators, supervisors and distribu- 
tors in the operation of new tools and 
equipment. It is felt by Brown manage- 
ment that to keep abreast of the quickly 
changing equipment and methods in the 
oil industry requires constant training 


THE YOUNGSTOWN SHEET and Tube 
Company broke ground for a new sinter- 
ing plant in another expansion step at its 
Indiana Harbor Works in East Chicago 
When completed, sometime during the 
spring of 1959, the sintering unit will be 
the most modern in the steel industry 
Contractor for the new plant is the Ar 
thur G. McKee & Company, of Cleve 
land 


THE ROBERT MUDDIMAN Company 


SHAND AND JURS Company, a subsi- chemical process industries. According to has been named distributor of W-K-M 
diary of General Precision Equipment R. M. Young, president, the program will ASA a Kens ~ a gate —, Rey 
Corporation, will spend over $500,000 on continue over a two-year period. It_will Kast - ey re oe —. x uddi 
in accelerated research and development be administered by the company’s Elec man ompany, with offices in oronto 
ones ‘ ‘ : trical Products Division, Berkeley, Cali- and Montreal, serves the entire eastern 
program to develop remote supervisory fornia. Photo shows a view of laboratory part of Canada. W-K-M with its office 


control systems for the petroleum and where work will be carried out and plant in Missouri City, Texas, is a 
division of ACF Industries, Incorporated 


WELEX, INC., opened a new operating 
base for oil well service on the new ex- 
pressway at Harvey, Louisiana. The new 
building and facilities are especially de- 
signed and equipped to offer maximum 
service and communciations to the oil in 
dustry in South Louisiana. The wireline 
skid units on offshore drilling platforms 
and mobile rigs will be handled by Dean 
W. Kelley. Others include field operating 
engineers, Charles W. Tipps, Doyle J 
Prince, J. L. Everett and Ned A. Miller, 
all thoroughly trained and experienced in 
electrical well logging, jet perforating and 
other wireline services 
Karl Carlson will be manager of barge 
units designed and equipped for inshore 
work. 
Division engineering offices and labora 
tories for all of South Louisiana are in- 
cluded in the installation headed by W 
R. Jay and Lewis A. Cobb. Division draft 
ing and printing under Don Robertson 
will complete the installation 
In order to assure the best communi- 
| cations with all field operations, Welex is 
This ball foretells less pump downtime | installing its own radio station with a 340- 
| foot antenna tower and a special beam 
Actual production records prove—Kennametal* antenna directed to offshore operations 
API Balls and Seats stay on the job 3 to 5 times 
longer than “Super Alloys,” and up to 20 times 
longer than steel. See Kennametal’s new high- 
polish, “‘crystal finish’’ seat. 
Kennametal Balls and Seats are stocked as eee - 
replacement parts by most pump manufacturers Lone Star's vice president, sales, and 
available for immediate delivery. Be sure to Wallace D. Wilson, president of Wilson 
specify KENNAMETAL. For descriptive leaflet Supply, jointly announced the new affilia- 
write to KENNAMETAL INc., Latrobe, Pa. tion effective immediately 


*T a» 
Pc gy | FURTHER EXPANSION by Tex-Tube, 
Inc. through opening a division sales of 
KENNAMETAL | fice in Tulsa, Oklahoma, has been an 
nounced by Charles A. Carter, president 
It is headed by R. B. Wallace as 
manager. 


WILSON SUPPLY Company, one of the 
nation’s leading oil field supply houses, 
was added to Lone Star Steel Company's 
list of distributors. Walter T. Moreland, 
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line stopper fittings and equipment 


® ISOLATE SECTIONS OF LINE 
® TIE-IN LINES AND LOOPS 
® REPAIR LEAKS AND EQUIPMENT 
® REPLACE AND INSTALL EQUIPMENT 


... without interrupting flow! 


use this simple procedure: 


Fasten stopper fittings to line. 
Attach gate valves to fittings. 


Cut out sections of pipe in fittings with 
drilling machine. 


Attach stopping machines to gate valves. 
Connect by-pass line. 

Establish flow in by-pass line. 

Lower stoppers and stop-off line. 
Blow-down isolated line section. 

Make repairs, tie-ins or installations. 
Purge line and build up pressure in line. 
Relax and raise stoppers. 

Remove by-pass line. 

Plug fittings. 

Remove gate valves. 

Cap fittings. 


Turn the page for catalog information 
on line stopper fittings and equipment 
for 1%", 2”, 3” and 4” lines. 


Printed in U.S.A 





stop-off lines from 1%” through 4" 





Mueller line stopper unit No. 1 


... for stop-offs on 1%" and 2” lines. : ind 
Line Stopper Unit No. 1 is used to stop-off cee — 
1%” and 2” steel, cast iron or copper lines 


under pressures up to 125 p.s.i. and temper- 


| to 
atures to 250° F. j 
The “D-4” or “DH-2” Drilling Machine 
is used to cut out the section of pipe in the 
fitting. The “D-4” is hand-operated; the tee Aten 
‘“‘DH-2” is hand or power operated. | ae very 


The H-17135 Stopping Machine is used steel pipe 
to insert, expand and extract 12” and 2” H-17175 
solid or by-pass rubber stoppers; insert and ce sa 8 ae a . 
9" . . rly" an pe 
extract 2” deferred completion stoppers; yi - ani : 
and to insert and extract 12” and 2” com- ta 


pletion plugs. | * 
Unit No. 1 consists of machines and Drilling Machine t 
attachments for stopping-off two fittings at ; Soe 
. . ° “i Mechanical Joint Fitting H-17135 
one time to isolate a section of pipe. s for 2” steel pipe Stopping Machine 
for 14%4"', 2” and 2% 
cast iron pipe 


: ‘Je ae 
Mueller line stopper unit No. 2 oe So 


sd 


Stop-offs may be made on 3” and 4” steel or 


cast iron lines under pressures up to 100 3 
p.s.i. and temperatures to 250° F. with the 
Mueller Line Stopper Unit No. 2. 
The section of pipe in the fitting is cut 
out with the new, automatic Mueller CH-6 
Drilling Machine. The CH-6 may be hand- 
operated with a ratchet handle or power- 


operated with the Mueller H-601 Air Motor 
or the Mueller H-602 Gasoline Engine Drive +s emmeesnaiiiiatins "17235 
Unit. No changes in the machine are need- for 3’ and 4” steel pipe for 3 and 4” steel Stopping Machine 
ed to use either hand or power operation. or cast won pipe 

The H-17235 Stopping Machine is used 
to insert, expand and extract 3” and 4” solid 
or by-pass rubber stoppers; and to insert 
and expand 3” and 4” deferred completion 
stoppers and completion plugs. The steel 
body has a 1'4” inside I. P. thread by-pass 
connection. 

Two stopping machines are included 
with the Unit No. 2. 


oe 
... for stop-offs on 3” and 4” lines. > — 
‘ ’ 





CH-6 
Drilling Machine 


Contact your Mueller Representative MUELLER Co. 
or write direct for full specifications DECATUR. ILL 


on Mueller Line Stopper Units 
for stop-offs up to 12” Factories at Decatur, Chattanooga. Los Angeles 
, ar in Canada Mueller. Limited. Sarnia Ontario 





CHEMICAL PROCESS Division is 
adopting the name and trademark iden- 
tity of BJ Service, Inc. Decision to unify 
all operations of the two oil well service 
companies was reached by key executives 
of both firms to gain “greater” service 
strength and additional “operating ef- 
ficiency.” Chemical Process has been op- 
erating as a separate division of BJ 
Service since their merger a little more 
than a year ago. 


A NEW SALES development section has 
been established by Du Pont’s Explosives 
Department to provide technical service 
to customers and develop sales for its 
chemical and specialty products. It will 
be headed by Dr. Marshall F. Acken, 
formerly manager of the chemical sales 
section. Henry R. Herring, manager of 
technical service and development in the 
chemical sales section, has been appointed 
assistant manager of the new organiza- 
tion. 


JONES & LAUGHLIN is now exclusive 
distributor of replacement parts for 
Gardner-Denver mud pumps in the state 
of Kansas. Jones & Laughlin was re- 
cently appointed co-distributor of Gard- 
ner-Denver mud pumps and will event- 
ually become exclusive parts distributor 
for the United States and Canada, with 
the exception of California which is out- 
side J&L’s area of operations. 


POLYKEN SALES Division of The Ken- 
dall Company recently enfranchised 
Cathodic Protection Service, 4601 Stan- 
ford, Houston, Texas, to provide in- 
creased service for the Southwest area. 
Cathodic Protection Service maintains 
branch offices in Tulsa, Oklahoma; New 
Orleans, Louisiana;Corpus Christi, Texas, 
and Odessa, Texas. The distributor car- 
ries the complete Polyken Polyethylene 
Protective Tape Coatings line. 


MERGER PROPOSAL between Armco 
and National Supply will be submitted to 
stockholders in April. The plan provides 
for transfer of National Supply's assets 
to a new subsidiary prior to the merger, 
after which the business of National 
Supply will be conducted in that name 
with substantially the same personnel. 
Under the merger agreement stockholders 
of National Supply will receive 85/100ths 
share of Armco stock for each share of 
National Supply. 


A. T. GREEN Machinery Company, 
Route 8, Pittsburgh, has been appointed 
as distributors for the complete line of 
Cleveland trenchers, sidecranes, back- 
fillers and tampers. The Green organi- 
zation will handle sales, parts and serv- 
ice of Cleveland equipment in western 
Pennsylvania. 


LE ROI DIVISION, an operating unit of 
Westinghouse Air Brake Company, has 
sold the assets of its engine business to 
Waukesha Motor Company. The line of 
internal combustion engines made by the 
Le Roi Division, along with certain in- 
ventories, special tools and equipment, 
make up major assets involved in the 
transaction. 


HYCALOG, INC., has acquired a wholly 
owned Canadian subsidiary. Located in 
Calgary, Alberta, it will operate under 
the name of Prairie Coring and Supply 
Ltd. William B. Crane is the manager. 
The company will serve as distributor for 
sales of Hycalog diamond coring bits, 
diamond drill bits, washover shoes, and 
diamond core barrels. It will also operate 
as a service company for diamond coring. 
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HOUSTON OIL FIELD Material Com- 
pany has opened a fishing and cutting tool 
location in Pampa, Texas. The store will 
be under the supervision of J. O. (Bill) 
Redmon and Hoyt Johnson of Oklahoma 
City. The store has a complete line of 
fishing and cutting tools and electrical 
well services. 


A SLOGAN CONTEST —as a “kick- 
off” prelude to its centennial year — has 
been launched by Gardner-Denver Com- 
pany among its employees and their 
families. 

Ten shares of Gardner-Denver stock 
will be awarded the first prize winner, 
and additional prizes of $50 will be given 
to each of 10 semi-finalists. 

Honoring Gardner-Denver’s centennial 
year in 1959, the contest is open to all of 
the company’s more than 4600 employees 


Trade Parade 


and their wives and children, except of 
ficers, directors and contest officials 
Overseas employees are also eligible 





A SEPARATE DEPARTMENT was 
formed to handle sales of its rapidly ex- 
panding utility wheel and crawler tractor 
line, announced J. I. Case Company, 
Racine, Wisconsin. Brought out to sup 
plement the company’s larger wheel and 
crawler units, the new line of smaller 
machines will be sold and serviced by a 
broad network of dealers, in order to pro 
vide the intensive market coverage re 
quired. 

Heading up the new Utility sales op- 
eration is William J. Schlapman, a vet 
eran of 17 years in the construction equip 
ment industry. Assistant sales manager, 
Utility line, is W. H. Vogel, who has a 
background of 18 years in this field 


This Wisconsin-Powered 





Trailer Unit produces Oil 
by AIR LIFT! 





Of special value for 
pumping low produc- 
tion wells, where operat- 
ing cost economics are 
of vital importance, 
Wisconsin Heavy-Duty 
Air-Cooled Engines are 
again proving their 
unique versatility, and 
load-lugging dependa- 
bility. 

As every oil field opera- 
tor knows, newly drilled 
wells will sometimes 
have a low gas-oil ratio 





and subnormal rock pressure which will prevent oil from 
flowing. By injecting gas or air at the bottom of the hole at 
medium low pressure (depending on the depth and size of 
tubing), the oil will be lifted out of the bottom of the hole. 
At the same time this applied pressure loosens the sand and 
shale, thus creating a larger reservoir for accumulating oil. 
Pictured above is a two-stage compressor unit with a capacity 
of 50 CFM, driven by a Model VH4D V-type 4-cylinder Wis- 
consin Air-Cooled Engine with clutch. This installation is 
operating at the La Vernia oil field near Seguin, Texas, on 
shallow wells (800 to 1200 ft.) with a low production of 2 to 4 
bbls. per day. Well tubing is 34”, casing 2” and flow lines 1,” 


... tailor-made for the job. 


The Wisconsin Power Unit provides the all-weather serviceability, 
rugged work-ability and low cost operation and maintenance 
that a job of this kind calls for. You can't go wrong by specify- 
ing “Wisconsin Power" for your equipment. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46. WISCONSIN 


World's Lorgest Builders of Heavy-Duty Air-Caoled Engines 





WRITE TO HARLEY SALES CO. 


619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
3420 MCKINNEY AVENUE © HOUSTON, TEXAS 
$05 SOUTH MAIN STREET © WICHITA, KANSAS 
——_——— 
OM FIELD OSTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTHLITY UNITS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARE 



































--- that has never failed through 


44 years of continuous operation 


SERVICE OFFICES 


ABILENE * AMARILLO © AUSTIN 
BEAUMONT © CORPUS CHRISTI 
DALLAS © DALLAS (OAK CLIFF) 

EL PASO « FORT WORTH 
FREEPORT © GALVESTON 
HARLINGEN ¢ HOUSTON 
LONGVIEW * LUBBOCK 
MIDLAND © ODESSA © PORT 
ARTHUR * SAN ANGELO © SAN 
ANTONIO © SHERMAN ¢ TYLER 
WACO « WICHITA FALLS 


You must be sure of the financial strength and responsibility of the 


insurance company before you buy insurance. 


The Texas Employers’ Insurance Association has a perfect record of 
performance covering 44 years of providing sound, dependable protection 
for the employers of labor in Texas. The last statement of the Association 
shows a surplus of $8,358,100 for the protection of policyholders... 


the greatest margin in its history. 


It’s true... you get SECURITY, SERVICE and SAVINGS when you 
insure with Texas’ largest writer of workmen’s compensation insurance. Get 
full information NOW! Call, write or visit your nearest service office 


listed below, or write direct to... 





HOME OFFICE: 
EMPLOYERS INSURANCE BUILDING 
DALLAS, TEXAS 


AUSTIN F. ALLEN, Chairman of the Boord BEN H. MITCHELL, President 
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«and you can see here....and here, sir, 
how we've killed maintenance problems 


on our new forged steel lines. 











We stop galling and erosion by giving you 13% 
chrome stainless steel trim with wedges duracased 
to a rugged /000 Brinell hardness 

The square and bolted body-bonnet joint makes 
it easy to service the valve quicker. And it’s a 
tighter joint, made doubly leakproof by recessing 
the soft iron gasket into the body. The gasket 
can’t blow! 

And you get the fastest joint make-up you’ve 


ALVES 
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ever seen. Look at those pipe ends. See the extra 
wrench-gripping area and lugs. See how body- 
bonnet flanges are out of the wrench’s way. No 
time lost here! 

These new 600-lb. OIC forged steel valves are 
available with either /jigh-flow ports (1300 line), 
or standard-flow ports (1100 line). Call your OI¢ 
Distributor, or write for specification literature 


The Ohio Injector Company * Wadsworth, Ohio 


BRONZE, IRON, FORGED AND CAST STEEL, LUBRICATED PLUG VALVES 





Trade Parade 


ALLIS-CHALMERS Manufacturing Co., 
Milwaukee, Wisconsin, will construct 
new engineering, development and re- 
search laboratories in Greendale, a Mil- 
waukee suburb about two miles south of 
the Allis-Chalmers West Allis Works 

The new facilities will be housed in a 
one-story masonry, glass and steel panel 
building to be erected on a 30-acre site 
4 staff of 150 to 200 scientists, engineers, 
draftsmen, technicians and administra 
tive personnel will be employed at the 
facility 


PURCHASE BY CUMMINS Engine 
Company, Inc., Columbus, Indiana, of 
Atlas Crankshaft, Inc., Fostoria, Ohio 
was announced jointly by R. E. Huth 
steiner, president of Cummins, and Ed 
ward A. Harper, president of Atlas 

The Fostoria concern machines crank- 





shafts for nearly 20 leading manufac- 
turers of diesel and gasoiine engines, and 
various types of compressors. Cummins 
Engine Company has been a major cus- 
tomer of Atlas for several years 


AMERICAN POTASH & CHEMICAL 
Corporation opened a south-central dis- 
trict sales office at Shreveport, Louisiana, 
to handle the company’s expanding inter- 
ests in the states of Louisiana and Mis- 
sissippi and parts of Alabama, Texas, 
Oklahoma and Arkansas. William W. 
Young, southern area sales representative 
with the company since 1949, is district 
sales manager of the branch, at 1600 
Fairfield Avenue, Shreveport. Niven D. 
Morgan has joined the company as sales 
representative to operate out of the 
Shreveport office. 
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MAJOR CHANGES in organization of 
Beckman Instruments, Inc., are con- 
templated as a result of a survey con- 
ducted by management consultants re- 
tained by the company, Dr. Arnold O. 
Beckman, president, recently announced. 

Beckman Instruments has operated 
with six virtually autonomous domestic 
divisions in eight plants in three states 
With the contemplated changes, a greater 
measure of corporate control will be 
exercised to obtain the benefits available 
from closer coordination of the com- 
pany’s varied activities. 

Seven key executives will be added to 
the corporate staff under the new plan, 
Dr. Beckman said, with primary respon- 
sibility for research, product develop- 
ment, manufacture, corporate sales, in- 
dustrial relations and finance to be main- 
tained at the corporate level. Heretofore. 
each division has carried on most of these 
functions largely independently 


THE CLEVELAND, Ohio, district sales 
office of The Babcock & Wilcox Com- 
pany’s boiler division was moved to 1367 
The Illuminating Building, 55 Public 
Square, Cleveland 13. 


DELTA TANK Manufacturing Com- 
pany of Baton Rouge has appointed Mid- 
Continent Supply Company as exclusive 
distributor of Delta's oil field equipment 
The agreement under which Mid-Conti- 
nent assumes sales and service of Delta 
oil field equipment throughout the world 
(with the exception of Mexico) links two 
major members of the petroleum indus- 
try. 


BETHLEHEM SUPPLY Company an- 
nounces the opening of a store at 406 
East Main in Woodward, Oklahoma. The 
store will maintain a stock of drilling and 
production equipment and general sup- 
plies applicable to the activity of the area 
W. T. Davis, district manager from Okla- 
homa City, will supervise. R. E. Skelton, 
formerly at Ponca City, will be in charge 
of the new store. 

D. G. Collins, machinery sales repre- 
sentative, has been promoted to store 
manager and field representative at Farm- 
ington, New Mexico. 


EIGHTY-ONE EMPLOYEES of Beck- 
man Instruments, Inc., whose ideas for 
improving manufacturing methods and 
procedures will save the company nearly 
$40,000 a year, were honored at a din- 
ner March 6. 

Earl C. Janson, director of manufac- 
turing for the Beckman Fullerton plant, 

was keynote speaker, praising commit- 
tees for developing new techniques to re- 
duce costs, cut operator fatigue, eliminate 
safety hazards and speed delivery of 
Beckman products to customers. He 
urged continued application to daily tasks 
of the class-room principle. 


MASON-NEILAN, division of Worth- 
ington, with headquarters in Norwood, 
Massachusetts, has established a new 
instrument sales division, with James M 
McAlear as manager. He will supervise 
the sale of Masoneilan Instrument line: 
Pneumatic controllers, 60,000 Series, 
liquid level controls, temperature and 
pressure transmitters, etc. 


ENGLER INSTRUMENT Company of 
Jersey City, New Jersey, manufacturers 
of registering and recording devices, an- 
nounce the agreement for the exclusive 
national distribution of the famous V D O 
Tachograph, manufactured by the 
V D O Instrument Company of Frank- 
furt, Germany, and Detroit, Michigan. 
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ROLO MANUFACTURING Company, 
Houston, world-wide distributors and 
manufacturers of petroleum production 
metering and separating equipment, will 
manufacture and sell the Fish Calcium 
Chloride gas dehydrator under terms of 
an agreement reached this week with the 
Fish Engineering Corporation of Hous- 
ton. R. K. Franklin, president of Rolo 
Manufacturing, said that the Fish dehy- 
drator will be added to the line of equip- 
ment Rolo provides for the oil and gas 
industry. Rolo will manufacture the units 
in their Houston plant for both stock and 
custom installations. 


THE EL DORADO, Kansas, store of The 
National Supply Company, in use since 
1927, has been completely modernized. 
Improvements include a new store front 
of brick, glass, and metal, in keeping with 
those of the company’s newest stores, and 
a remodeled sales room. Vernon L. 
Goodman is manager. National Supply 
has had a store in El Dorado since 1916. 


JOHN B. O’CONNOR, president of Dres- 
ser Industries, Inc., of Dallas, Texas, was 
awarded the honorary degree of Doctor of 
Commercial Science by St. Bonaventure 
University May 1. O'Connor has many 
firsts to his credit, among them the de- 
velopment of the high-speed engine-driven 
angle compressor for oil field service. He 
built the first complete gas liquefaction 
plant in Russia 


A NEW ONE-STORY aluminum-clad 
building containing 61,000 sq ft of floor 
space was opened by Walworth Company, 
manufacturers of valves and pipe fittings, 
on Route 8, in Glenshaw, Pennsylvania, 
a suburb of Pittsburgh. 

The new building, which will house 
the Central Division’s sales and distribu- 
tion for the greater Pittsburgh area, will 
also serve customers in West Virginia, 
most of Ohio, portions of western New 
York, western Pennsylvania and sections 
of Maryland, Indiana and Kentucky. 

Executive offices of Walworth will also 
have new and larger quarters at 750 
rhird Avenue, New York 17, New York 


COMMON STOCK of Extruders Inc., 
Hawthorne, California, suppliers of poly- 
ethylene film to West Coast markets, has 
been acquired by The Dow Chemical 
Company, and becomes a Dow subsidiary. 
It will continue to operate as before under 
the same management: William B. Sander, 
president, and John A. Croft, secretary. 
Extruders was founded in 1948 and now 
employs approximately 80 persons. 


SECURITY INTERNATIONAL, C. A., 
is the new world-wide sales representa- 
tive (outside the United States and Can- 
ada) for all Security rock bits, hole open- 
ers, roller reamers, rubber stabilizers, 
and casing scrapers manufactured in 
Dallas, Texas; Whittier, California; and 
Manchester, England. 

Security International has established 
principal offices in Caracas, Venezuela, 
for sales and service in the Western 
Hemisphere 

Western Hemisphere office is at Apar- 
tado 4880, Correos Del Este, Caracas, 
Venezuela, South America manager is S. 
C. Welker. Eastern Venezuela district 
manager is A. R. Patton. Western Vene- 
zuela district manager is B. A. Barker. 

Eastern Hemisphere office is at English 
Steel Corporation, St. Ermins-Caxton 
Street, London SW-1, England. Sales 





MIDCONTINENT TUBE SERVICE, 
Inc., has formed a new affiliated com- 
pany, Midco Valves & Fittings, Inc., to 
provide their pipe customers with neces- 
sary adjuncts to tubular steel products, 
it was announced by Sam Horwitz, presi- 
dent. 

The valves and fittings division of 
Crane Company has named Midcontin- 
ent Tube Service, Inc., as distributors of 
its products. These products thus fit into 
the new Midco Valves organization. Both 
MidcoTube and Midco Valves are at 
2120 Lee Street, Evanston, Illinois 


A NEW WIRE LINE service company 
has been set up by Oilfield Sales & Serv- 
ice, S. A., a subsidiary of U. S. Indus 
tries, Inc. The new company, Oilfield Wire 
Line Service, S. A., will function as a 
subsidiary of Oilfield Sales & Service, 


Trade Parade 


which is one of the leading distributors 
of oil field equipment in both Venezuela 
and Colombia. The wire line company 
will maintain an office in Maracaibo but 
operations will be conducted from a base 
camp maintained by Oilfield Sales & Serv 
ice in Tia Juana 





Hold First Sales Meet 


The newly formed Forged and Fittings 
Division held its first general sales meet 
ing recently at the Cleveland Forge 
Works, Cleveland, Ohio. A brief history 
as well as aims and objectives was pre 
sented by Jackson Kemper, vice president 
and general manager. 

Burton Schellenbach, 
charge of sales, H. K 
Inc. outlined the corporate 
sales 


vice president in 
Porter Company, 
approach to 
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PLAIN TUBING COUPLINGS A. P. I. 


1” to 4” — Seamless 


EXTERNAL UPSET TUBING COUPLINGS A. P. | 


¥%,”" to 3¥," — Seamless 


CASING COUPLINGS A. P. I. 

4%,” to 13%” 
HYDRAULIC COUPLINGS 

Ye” to 4” — Seamless 
REAMED AND DRIFTED A. 1. S. I. 

¥%,”" to 12” — Seamless 
DRIVE PIPE COUPLINGS 


6” to 12” — Seamless 
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_ WEST COAST FACTORY: 


Baltimore, Md. — James W. Frankhone!, 2301 N. Choriles St 
Chicago, Ill. — Harry A. Jay, Suite 1090, Old Colony Bidg 
Denver, Colo. — W. G. Cline & Co., 
Detroit, Mich. — R. W. Lang, Jr 
Erie, Pa. — ®. J. Maggi 
Falmouth, Mass. — Walter S. Bennett, 53 Minot St 
Grand Rapids, Mich. — ®. W. Long, Jr., 
Houston, Tex. — Henry H. Paris Distributor, inc 
independence, Mo. — Craig A. Fross, 3701 Norwood 
los Angeles, Cal. — Jomes A. Riordan Co., 
Louisville, Ky. — Sid Schultze Co., 
— W. G. Nelson Co., 
Narberth, Pa. — Worthington-Grothous and Associctes, 105 Forrest Ave 
Newark, N. J. — ira L. Rothenberg & Assocs., 
New York, N.Y. — Mox Rothenberg, 11-05 38th Ave., 
Omaha, Nebr. — Wm. Freiden, Central Stotes Engineering & 
Sales Co., 
Oswego, N. Y. — Northeastern Associctes, Neil Chatterton, Sec'y 
P. O. Box 284 
Portiand, Ore. — J. G. Beard Co., 
Richmond, Va. — P. C. Abbott & Co., 
St. Louis, Mo. — Walter C. Dollinger Co., 
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VIRGINIA 
CALIFORNIA 


4500 Kalomath 
, 505 Pork Avenve 
Box 711 


138 Burton SE 
, Box 932 


1400 Santo Fe Ave 
849 S$. 6th St 
3347 N. 97th St 


398 Market St 
Long Island City 


5101 Blondo St 
1233 NW 12th Ave 


15 €. Franklin St. 
4869 Goodfellow Ave 


Salt take City, Utah — Lovell Company, 29 E. 2nd St. South 
Seattle, Wash. — Ashe & Jones, 819 Thomas St 


manager is Harold Hall; assistant man- 
ager, Peter L. Winter. 


QUALITY-CONTROLLED PIPE COUPLINGS SINCE 1918 | 
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HOT FORGED from solid, 
rectangular steel bars, de- 
denak and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 





Standard & Double) 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes Vg” to 3”; 


6000-Ib. sizes Y/g” 
me. ) 


ORIFICE 
UNIONS 


With screwed or 
socket weld ends. 
3000-Ib. and 6000- 
Ib. service. 


(@ 








wi. 




















As 
(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-lb. 


_—— only. 











FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 

With screwed or 


socket weld ends. 
3000-lb. and 8000-Ib. 


WRITE FOR CATALOG 58 
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showing the complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE AND 
FITTINGS COMPANY 


CATAWISSA, PA. | 
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Confidence in Future 


Confidence in the continued vigor of 
the oil industry was the keynote for the 
three day sales meeting held by Conti- 
nental-Emsco Company in Dallas recently 
and attended by over 250 Continental- 
Emsco men from the United States, Can- 
ada and South America. 

Walter E. Watson, vice chairman of 
the board and A. S. Glossbrenner, presi- 
dent of The Youngstown Sheet and Tube 
Company set the tone for the meeting 
when they expressed their views that 
there are indications for business to have 
an upsurge in the near future. 

F. M. Mayer, president of Continental- 
Emsco and vice president of Youngs- 
town, concurred with this view and stated 
that the oil industry “has been in similar 
situations in the past and has managed 
to weather the storms.” 

Business sessions were conducted by 
F. I. Brinegar, executive vice president- 
distributor, Continental-Emsco. The busi- 
ness sessions concerned the various 
phases of merchandising drilling equip- 
ment, production equipment and tubular 
products. 

“The future of the oil and gas industry 
will depend a great deal upon the devel- 
opment of new tools and techniques,” 
stated W. T. Powell, executive vice pres- 
ident-manufacturing 





Management Conference 


With their record of 1957 business vol- 
ume exceeding that of 1956, the men 
attending the recent annual management 
conference of Perforating Guns Atlas 
Corporation had good reason to plan 
1958 operations with confidence. 

Paul Charrin, president, said: “During 
the past 11 years PGAC’s annual busi- 
ness has always exceeded each previous 
year’s volume. And despite present clouds 
hovering over the oil industry, this year 
will be no exception if the company’s 
forward planning can be carried out suc- 
cessfully 

J. H. Castel, executive vice president, 
said: “Among the company’s recent de- 
velopments is our new Atlas Bulldog 
bullet gun, which increases penetration 
70 percent over that of our former Atlas 
guns.” 


Power Plans for 1958 

Stewart & Stevenson Services, Inc. 
“Power Plans for 58” were unveiled in 
Houston when more than 100 sales and 
service representatives of the company 
met for the annual sales meeting. 

Guests at the meeting, under direction 
of Ross Stewart, chairman of the board, 
and Joe Manning, general manager, in- 
cluded D. D. Chene of Houston, regional 
manager for Chrysler Corporation, and 
Eric Sutton of Dallas, district manager 
for Detroit Diesel Engines of General 
Motors. 


WRIGHT INDUSTRIAL PRODUCTS 
of Dallas and Houston, Texas, are new 
representatives for Librascope computer 
and controls component products in the 
states of Texas, Louisiana, Arkansas 
and Oklahoma. Wright maintains an of- 
fice at 5738 North Central Expressway, 
Dallas and 1803 Calumet, Houston 4, 
Texas. Librascope, Inc. is a subsidiary of 
General Precision Equipment Corpora- 
tion, New York. 


> Alan Wood Steel Company. James A. 
Glunt was appointed chief metallurgist. 
He was formerly with Jones & Laughlin 
Steel Corporation 


INFORMATION ON 
SEE READER SERVIC 


there's 
so much 
to 
choose 
from 
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HOTEL CLEVELAND 
se- Cleveland Room 


Dine in the splendid old world 
setting of a grand dining 
room. The menu is varied, the 
service unexcelled 


aD 

| yeje oem 
One of the brightest of the city's 
supper clubs. Dancing nightly 
from 9:00 p.m 
Air conditioned, of course 


Rik Room © 


A true specialty restaurant 
For Fabulous Roast Beef, 
roasted, carved and served 
to your order 


MEN’S BAR 


Strictly stog — is this oll mole 
hoven for good drinks, 

good food and good tolk 

Pius sports events on TV 


ws TRANSIT BAR 


For rapid service in the most 
unique bar in the country 
decorated with an outstanding 
collection of minioture troins 


Pouse — in the relaxing, informal 
atmosphere of the gayly decorated 
Patio. It's a Cleveland habit to 
soy — “Meet me at the Patio 


ne Coffee Shop 


Service is brisk and decor cheerful 
in the modern, air-conditioned 
coffee shop. Enjoy oa tasty sandwich 
or a moderately priced meal 


CLEVELAND, On!IO 


WRITE OR CALL FOR YOUR RESERVATIONS NOW 
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Here’s Refrigeration 
Designed For Every Basic 
Oilfield Application! 


_— 
+ 


5 


Ys the New BS:B GOLD-FRAG 


Ammonia Absorption Refrigeration Unit 


With the development of BS&B’s new “COLD-FRAC” AMMONIA 
ABSORPTION REFRIGERATION Unit, the oil industry now has 
a simple, non-mechanical, heavy duty artificial refrigeration system 
which is applicable to any oilfield or refining process requiring 
temperatures below ordinary atmospheric level. 





. Entirely Self-Operating. Automatically Adjusts 
to Load Changes 

. Low Initial Cost. Unit May Be Skid-Mounted 
Except Ammonia Reboiler. Outside. Construc- 
tion — No Buildings Required. Gas Pipeline Companies — For The Elimination Of Liquids In Gas 

. Low Cost Maintenance. Liquid Pump Is The Transmission Lines Through Better Hydrocarbon Dewpoint Control. 
Only Moving Part 

. Operating Costs Very. In Direct Proportion Gasoline Plants — For The Chilling Of Absorption Oil To Increase 
To The Lood Hydrocarbon Recoveries Without Installing Larger Absorption Oil 


. Lower Operating Temperatures Do Not Mo- Towers Or Pumps. 


terially Decrease Capacit . , . ‘ . . - , 
: — Lease Production — To Provide Essential Refrigeration For Maxi- 


i Completely Closed System. ' mum Hydrocarbon Recovery Where Sufficient Pressure Expansion Is 
- Chiller “Slop Over” Of Liquid Refrigerant Not Available. Also To Supplement Declining “Natural” Refrigera- 
Causes No Problem. (There is no compressor tion 
to cause worry about liquids in the suction.) ¥ 
. Oil Lubrication Eliminated. No Oil-Refriger- These Ammonia Absorption Refrigeration Units are built 
ant Problem. for rugged, heavy duty, 365 day-per-year continuous oper- 
. Vibration Free. No High Speed Reciprocating ation, and are available in eleven standard sizes. Com- 
Machinery To Mount. pletely automatic in operation, they are equipped with 
. Experts Are Not Required To Operate ond BS&B oilfield-type controls and motor valves which are 
Maintain The Unit. already familiar to oilfield operating personnel. 


x 
[7 ®) * “COLD-FRAC” is a trade-mark of 
4 Block, Sivolls & Bryson, Inc 




















AS 


OVER 60 ARS 


Detailed Information On The BS&B “COLD-FRAC” _ 
AMMONIA ABSORPTION REFRIGERATION UNIT Is Ty: 
Available From Your BS&B Man. Or, You May : : 


Write To... 














Brack, Sivaucs s Bryson, INC. 


Oilfield Equipment Division, Dept..1-C5 
“P.O. Box 1714 Oklahoma City, Okla. 





"Round the world, 
make your next move to Dresser! 


Petroleum, priceless ingredient of energy as well as boundless by-products, 
plays a universal game of hide and seek with the world’s oil men. Wherever 
the ground justifies the gamble, Dresser representatives are on hand to pro- 
vide specialized equipment and technical services that encourage success, 
These men of Dresser are identified by many corporate names...for Dresser 
Industries, Inc. is a group of specialized companies each of which operates 
independently to better serve your needs. Though representing any one of 
eleven operating units, Dresser men are prepared to put at your service the 
famed Dresser plus # . This extra value results from the coordinated per- 
formance of all Dresser companies—combining global experience, engineering 
talent and diversified manufacturing facilities in many countries. Throughout 
the oil, gas, chemical and other industries the Dresser plus # is your assur- 
ance of superior equipment and technical services—the standard of comparison 
the world over. 


Tomorrow's progress planned today 


CLARK BROS. CO.—compressors * DRESSER-IDECO COMPANY -stcel structures 

DRESSER MANUFACTURING DIVISION—couplings + THE GUIBERSON 

SSR CORPORATION-—oil tools * IDECO, INC.—drilling rigs * LANE-WELLS COMPANY 
—technical oilfield services * MAGNET COVE BARIUM CORPORATION- drilling 

TRIES, mc. mud * PACIFIC PUMPS, INCORPORATED-—pumps * ROOTS-CONNERSVILLE 
BLOWER DIVISION- blowers * SECURITY ENGINEERING DIVISION drilling bits 
SOUTHWESTERN INDUSTRIAL ELECTRONICS-—electronic instrumentation 


EQUIPMENT AND WELL SURVEYS, INC.—nuclear and electronic research and development 


TECHNICAL SERVICES 
OIL + GAS » CHEMICAL + ELECTRONIC + INDUSTRIAL REPUBLIC NATIONAL BANK BLDG. ¢ DALLAS 21, TEXAS 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD THE PETROLEUM ENGINEER, May, 1958 








PROTECT & SEAL 
THREADED FITTINGS 





Recommended for HYDRAULIC FITTINGS 


will not plug orifices 


FAST ASSEMBLY ~~ 
N 
wane Spans STUDS, BOLTS, GASKETS 


Tight with less torque 
Lead is a thread AIRCRAFT PLUMBING 
MARINE 


tube. 

A REAL PIPE SEALER AUTOS 

a gta te OIL WELLS PIPING 
Gas 

U.L. approved for 
butane, propane, 
gasoline, petro 
leum. 

Use for: Hydraulic 
fluids, steam, am- 
monia, etc 

WO HEAT FREEZE 

Temperature range— 

4 100° to 2987° F 
NO CORROSION WELD 

) Stops rusting, acid- 

> etch and corrosion 

WO GALLING 

>» OR SEIZING 

. Recommended for 

> aluminum, stain 

> less, titanium, 

» plastic, steel, brass, 


(No. 250) 


> etc. Stocked by Ask for 
} EASY DISASSEMBLY 

> ANYTIME Supply ond epee 
> Better than new Hardware 


> threads. Stores SAMPLE 
> 
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oly LED-PLATE: 
> Sealing & Anti-Seize Compound 3 





ARMITE LABORATORIES 
6609 Broad Street Les Angeles 1, Calif. 











NON- 
SPARKING 
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handle is wood. All other 
parts are non-sparking metals. 
See your dealer for this new 


SAGINAW MIOH + MIDOLE TOWN & ¥ 


Trade Parade 





BUCYRUS-ERIE Company in April 
transferred most of its drill division ac- 
tivities from South Milwaukee to its new 
plant in Richmond, Indiana. Construction 
of the plant was completed recently. The 
South Milwaukee plant will discontinue 
stocking and mounting drills, parts serv- 
ice and bit dressing. It will continue re- 
pair service for both drilling and fishing 
tools. 


K. L. BOURDO Company, oil field sup- 
ply sales and service organization with 
headquarters in Beirut, Lebanon, has 
established offices in Tripoli, Libya, with 
Wesley Bourdo as manager. The Bourdo 
Company handles Ideco sales and service 
in the Middle and Near East and North- 
east Africa. The offices are located at 21 
Sciara Carracci, Tripoli. Prior to opening 
the offices in Tripoli, Wesley Bourdo was 
with the Santa Fe Drilling Company in 
California and Trinidad. 


BRIGGS-WEAVER Machinery Company 
was appointed dealer for Schramm, Inc., 
in the Dallas-Fort Worth area to handle 
sales, servicing and rental of portable and 
Stationary air compressors, the Schramm 
pneumatractor and pneumatic construc- 
tion tools. In Dallas Briggs Weaver is at 
5000 Hines Boulevard and in Fort Worth 
at 222 North University Drive 

ONE OF AMERICA’S large diversified 
chemical companies doing business since 
1920 as Aliled Chemical & Dye Cor- 
poration is about to become simply Allied 
Chemical Corporation. 

The recommendation will require the 
affirmative voie of the holders of a ma- 
jority of the outstanding common stock 
of the company and if approved will be- 
come effective by May 1. 


2er . 
CMROME Ci“ 
re Les: . 


NEW {OGFKIN 
“JET” TAPE 


Here’s the non-sparking tape 
the oil industry needs for 
jet fuels. Stainless steel 


line is Chrome Clad®. The 


Lufkin oil gaging tape. 


RULE COMPANY 


TAPES + RULES + PRECISION TOOLS 


esnme Ont 


NFORMATION ON 
SEE RE 


| 
| 
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| FANS 


increase 
cooling 
tower 
efliciency 
with 

MORE CFM 
and LESS HP 


Precision engineered 

Aeromaster Fans 

with variable pitch 

blades and anti-flutter 

design give cooling at lower 

cost. Blades resist acids, alkalies, 

abrasion and weather. 4, 6 or 8 blade 

styles in 54” to 22’ diameters. Before 

you replace or consider new equip- 

ment, write: Koprers Company, INc., 
6705 Scott Street, Baltimore 3, Md. 


“Fans 


Engineered Products Sold with Service 
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\eptf _ technological bumbershoot 


Covering the advanced needs of 
industry and defense is today’s big 
gest technological job. 

GPE has brought together, under 
one umbrella, broad physical 
resources plus a remarkably creative 
group of scientists, engineers and 
technicians. Its co-ordinated skills, 


knowledge, experience and produc- 
ing facilities cover more than a dozen 
industries. 

Each company in General Preci- 
sion Equipment Corporation works 
close to the frontiers of science in its 
specific fields. Working together, they 
have rolled up an impressive record 


of achievement in new and often 
uncharted technological areas 

If your needs are in controls, sys 
tems engineering or automation, 
you'll find some eye-opening answers 
in this highly integrated research, 
design, engineering and manufactur 
ing group. 


GENERAL PRECISION EQUIPMENT CORPORATION 








The principal GPE companies 
cover needs of defense and industry in 
these areas: Audio-Visual, Automatic 
Controls and Automation, Aviation, 
Chemical Processing, Electronic and 
Electrical, Graphic Arts, Instrumenta- 
tion, Marine, Motion Picture, Packag- 
ing, Paper, Petroleum, Photo Tech- 
nology, Power Generation and Conver- 
sion, Printing, Steel, Television, Textile. 


. 


ASKANIA | om 
GpL | om 
GRAFLENX [ff 
| Griscom ed CPt 
Hertner ot 
Kearfott | ot 
Sisnascor | om 
Link | ot 


NATIONAL | om 
LT HEATRE SuUPPriv | : - 


Address inquiries to: 


General Precision Equipment Corporation 
92 GOLD STREET, NEW YORK 38, N. Y. 
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> Infilco Inc. Thomas P. Hutchinson was 
named representative of Infilco (Canada) 
Ltd. in eastern Ontario, Quebec and the 
Maritime Provinces. He will have his 
headquarters in Montreal 


> Ingersoll Kalamazoo Division Borg- 
Warner Corporation. A. M. Klinger has 
been named sales manager of materials 
handling products 


> Walworth Company. The appointment 
of R. F. Fred Klein as manager of lubri- 
cated plug valve sales was announced 
Prior to his appointment, Klein was a 
sales engineer in the company’s metro- 
politan division, specializing in sales to 
the gas distribution industry. 


> Welex, Inc. P. A. Wagstaff has been 
named division manager of the newly 
organized Kansas division. The Kansas 
division includes districts in Great Bend 
with H. L. Kendall as manager, Hays 
with J. W. Pickering as manager, Pratt 
with C. P. Stewart as manager, Winfield 
with L. M. Bullock as manager, Cross- 
ville (Illinois) with J. J. Weathers in 
charge and Salem (Illinois) with L. G 
Harris in charge 

Other Kansas division personnel in- 
clude W. B. Clark, assistant division 
manager; Jack Wheeler, division sales 
manager; and R. H. Mallett Jr., division 
sales engineer 


> Win-Well Manufacturing Company. 
Victor L. Lewis was named sales man- 
ager. He will supervise sales development 
on the 7-way multiport selector valve 
Lewis is a veteran of 15 years in the pro- 
duction equipment sales field, having 
served with the Emsco Manufacturing 
Company office in its Great Bend, Kan 
sas; Snider, Texas; and Healdton, Semi 
nole and Tulsa offices; and with the Okla 
homa City store for Bethlehem Supply 
Company 


> Wright Chemical Corporation. Dr 
Rosemarie Meyer has joined Wright's 
research department staff as a micro 
biologist. Dr. Meyer received her PhD 
from the Illinois Institute of Technology 


DeicCv ADDS PORTABLE magna- 
flux unit at Shreveport, Louisiana, to in 
crease its service for complete inspection 
of drill collars. V. V. (Joe) Hibler, left, 
assisiant sales manager for Drilco Oil 
Tools, Inc., Midland, Texas 


discusses 


Trade Parade 


in microbiology with a minor in bio 
chemistry and statistics 





> United States Steel Corporation. !oseph 
P. Deroche was named Oil Well Supply 
Division field representative at Houma 
Louisiana. D. L. Whatley was made city 
representative at Wichita Falls, Texas for 
“Oilwell.” Herman H. Walker is ap 
pointed field representative in Houston 

J. W. (Bill) Breeden, formerly wire 
rope salesman at Odessa, Texas, was 
made manager of sales, Dallas district 
sales, for American Steel & Wire Divi 
sion. He succeeds B. M. Ashbaucher who 
has been named district sales manager at 
Chicago 


> Dresser Industries, Inc. Named to the 
board were the following directors: H. N 
Mallon, chairman; Norman Chandler 
Los Angeles, president and publisher 
The Los Angeles Times; Henry P. Isham 
Chicago, president of the Clearing Indus 
trial District, Inc.; Willard M. Johnson 
Houston, president of the Magnet Cove 
Barium Corporation; John Lawrence 
Dallas, executive vice president (Dresse1 
Industries, Inc.); L. W. MacNaughton 
Dallas, board chairman, DeGolyer & 
MacNaughton; William A. McAfee 
Cleveland, senior partner, McAfee 
Grossman, Taplin, Hanning, Newcomer 
& Hazlett; J. B. O'Connor, Dallas, presi 
dent ‘Dresser Industries, Inc.); R. I 
Reimer, Dallas, executive vice president 
(Dresser Industries, Inc.); Tom Slick, San 
Antonio, chairman, Slick-Moorman Oil 
Corporation 

> Fuller Company. Russell Hawk, adver 
tising manager for the last 22 years, has 
retired. Robert F. Miller, who joined Ful 
ler in March 1954, as assistant advertis 
ing manager, replaces him 

> Gardner-Denver Company. Richard J 
Bauer, regional manager of the oil field 
division was elected a vice president 

> General Electric Company. Harlan M 
Thorpe was appointed manager—quality 
control in GE’s medium steam turbine 
generator and gear department 


the new inspection unit with Zane Duff 
Drilco’s inspector for the Ark-La-Tex 
area. Unit can locate at 

cracked connections, minor 


stretched pins or swelled boxe 
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MORE WATER 


can flow through the NEW Layne 134 shutter screen 
WHY? Increased inlet area! : 


Here’s a screen that is even more efficient 
... has greater strength than the long-last- 
ing Layne 96 shutter screen that made 
Layne water wells famous. 


This new development of Layne creative 
research is used only in Layne water well 
installations, and available exclusively 
through Layne Associate Companies. 


Contact your nearest Layne Associate 
Company for complete details 


LAYNE & BOWLER, INC. MEMPHIS 


General Offices and Factory 
Memphis 8, Tenn 


Layne Associate Companies 
throughout the world. 


WATER WELLS 
VERTICAL TURBINE PUMPS ° WATER TREATMENT 





i 


ASSOCIATE COMPANIES 


LAYNE ARKANSAS COMPANY 
Stuttgart, Arkansas 


LAYNE-ATLANTIC COMPANY 
Norfoik, Virginia 
Glen Burnie, Maryland 
Savannah, Georgia 
Orlando, Florida 
Albany, Georgia 
Florence, South Carolina 


LAYNE-CENTRAL COMPANY 
Memphis, Tennessee 
Jackson, Mississippi 
Cleveland, Mississippi 

Pensacola, Florida 


INTERNATIONAL WATER CORPORATION 
Pittsburgh, Pennsylvania 


LAYNE-LOUISIANA COMPANY 
Lake Charles, Louisiana 


LOUISIANA WELL COMPANY 
Monroe, Louisiana 


LAYNE-MINNESOTA COMPANY 
Minneapolis, Minnesota 


LAYNE-NEW YORK COMPANY 
Linden, New Jersey 
New Hyde Park, L.I., New York 
Camden, New Jersey 
Arlington, Massachusetts 
Pittsburgh, Pennsylvania 


LAYNE-NORTHERN COMPANY 


Mishawaka, !ndiana 
Indianapolis, Indiana 
Lansing, Michigan 


LAYNE-NORTHWEST COMPANY 
Milwaukee, Wisconsin 


THE LAYNE OHIO COMPANY 
Columbus, Ohio 
Akron, Ohio 
Lima, Ohio 
Springfield, Ohio 


LAYNE-PACIFIC, INC. 
Seattle, Washington 


LAYNE TEXAS COMPANY 
Houston, Texas 
Dallas, Texas 

Corpus Christi, Texas 
El Paso, Texas 


LAYNE-WESTERN COMPANY 


Kansas City, Missouri 
St. Louis, Missouri 
Aurora, Illinois 
Ames, lowa 
Omaha, Nebraska 
Wichita, Kansas 
Denver, Colorado 


CANADA 


INTERNATIONAL WATER SUPPLY, LTD. 


London, Ontario, Canada 
Oakville, Ontario, Canada 
Montreal, Quebec, Canada 
Quebec, Quebec, Canada 
Saskatoon, Saskatchewan, Canada 
Vancouver, B.C., Canada 











> Merkle-Korff Gear Company. John D. 
Simms, assistant vice president, who has 
directed factory operations for the last 
2 years, assumes administrative duties 
relating to sales. Robert J. Marlatte, as 
plant manager, fills the post vacated by 
Simms. Marlatte, formerly vice president 
in charge of manufacturing and engineer- 
ing of the Production Instrument Com- 
pany of Chicago, was with that company 
for 18 years. Ray Schroeder comes to the 
newly created post of service engineer. 


> Midcontinent Tube Service, Inc. Har- 
old Michel was appointed vice president 
in charge of sales of the newly formed 
Midco Valve & Fittings, Inc., Evanston, 
Illinois. Michel has been a member of 
the parent company, Midcontinent Tube 
Service for the past 3 years. 


> Otis Engineering Company. Dick M. 
Koons, former senior production engi- 
neer for Cia Shell de Venezuela in Mara- 
caibo, has joined Otis Engineering as a 
development engineer. 


> Motorola, Inc. Harry Ronan has been 
named manager, two-way radio sales, a 
new position, for the 15-state eastern area 
reporting to Lowell White, vice president 
and eastern area manager of Motorola 
Communications and Electronics, Inc. 

Replacing Ronan as New England re- 
gional sales manager is Ed Vogel, who 
has been a zone manager there. 

Named to two new special sales posts 
are Pat Kelly and Bob Swift, who had 
been sales engineering administrators in 
the eastern and midwest areas respec- 
tively. Kelly is now account executive 
manager, eastern area, and Swift is sales 
manager, special markets, in the mid- 
west. 


> Petrolite Corporation. Recent additions 
to Tretolite Company’s staff of field engi- 
neers include: Conrad P. Lozano, to field 
service engineer at Odessa. Frank J. Ortt 
becomes a representative at Estevan, 
Saskatchewan, Canada. James H. Rober- 
son Jr. has been assigned the Casper, 
Wyoming, district and Robert E. Morgan 
has joined Tretolite as service engineer 
for the San Antonio, Texas, district. 

Lester O. Eime, research chemist for 
Alcoa Research Laboratories, East St. 
Louis, Illinois, for the past 10 years, has 
joined Petrolite as a research chemist in 
the company’s laboratory, Webster 
Groves, Missouri. 

Roy W. Greenlee, formerly a consult- 
ant with the organic chemistry division 
of Battelle Memorial Institute, also has 
joined the research staff of Petrolite. 

Ed L. Dressel, of the Tretolite Com- 
pany division of Petrolite development 
laboratory in St. Louis, Missouri, has 
been assigned to head the company’s new 
field service laboratory recently com- 
pleted at Odessa, Texas. 


> Schlumberger Well Surveying Corpora- 
tion. D. G. Davis, formerly senior sales 
engineer in Denver, was named manager 
at Cody, Wyoming. H. T. Carson, for- 
merly manager at Falfurrias, Texas, is 
now stationed in Alice as station man- 
ager. F. A. Rice has been transferred 
from Alice to Falfurrias as manager 

The former manager of the perforating 
ing location at Farmington, New Mex- 
ico, J. L. Hallman, has been transferred 
to Denver as senior sales engineer. Don 
Fitzgerald, sales engineer in Houston for 
a time, continues in the sales field in 
Wharton, Texas. W. B. Jackson, sales 
engineer, has been transferred from 
Houston to Beaumont. 
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> Leschen Wire Rope Division, H. K. 
Porter Company, Inc. William C. Germo 
has been appointed sales representative. 
His territory will cover northern Illinois 
and southern Wisconsin except the Chi- 
cago metropolitan area. 

> L. Sonneborn Sons, Inc. Dr. Ira Kukin 
was made research director at the Belle- 
ville, New Jersey, plant. In this capacity 
he will be in charge of research and de- 
velopment on petroleum and textile prod- 
ucts for the company. 

> Union Carbide Chemicals Company. 
Richard W. Eddy has been promoted to 
the position of manager, new chemicals 
division. He had been assistant manager 
of this department since 1955. 

> Master Tank & Welding Company. Ed 
Stafford was appointed sales representa- 
tive, headquartering in Dallas. 

> Alten Foundry and Machine Works. 
Taldon “Tillie” Manton was named oil 
field representative in Fort Worth, Dal- 
las and northern Texas. He will handle 
the firm’s line of pumping units. 

> Athey Products Corporation. William 
D. Lease was elected to the board of di- 
rectors and elected executive vice presi 
dent of the corporation. He was formerly 
vice president of sales. 

> Babcock and Wilcox. Leslie S. Wilcox- 
son was elected a member of the board 
of directors of Babcock-Wilcox & Goldie- 
McCulloch Ltd. in Canada. He is vice 
president in charge of the boiler division 
and a director of The Babcock & Wilcox 
Company, of the U. S. 

> Baroid Division National Lead Com- 
pany. Edward Z. Walden was named ex- 
port sales representative with offices at 
111 Broadway, New York City. He will 
work in a dual capacity, serving also as 
sales engineer for Baroid Chemicals, Inc 
in the New York district. Ralph A. Wall 
was appointed assistant advertising man 
ager. 

> Barrett Division, Allied Chemical & 
Dye Corporation. Warren M. Rappley 
was named assistant manager, paving 
material sales, Chicago district. D. A 
Mitchell and W. D. Labaugh were pro- 
moted to district managers of industrial 
tar products sales. Mitchell will cover the 
western part of the USA, with headquar 
ters in Chicago. Labaugh will handle 
sales in the eastern part of the country, 
with offices in New York City. 

> Barton Instrument Corporation. A. | 
Thompson, formerly vice president and 
sales manager was appointed vice presi- 
dent in charge of sales; Claude B. Nolte 
to vice president in charge of product 
engineering and development; Everette 
M. Furr was made factory superinten 
dent, and William S. Christian was named 
sales manager. 

> Beckman Instruments, Inc. Announce 
the opening of new field offices in Hous- 
ton, Texas, and the appointment of John 
H. Gibbs as field engineer of Beckman 
Systems Division in Houston. 

> BJ Electronics, Borg-Warner Corpora- 
tion. David Oglesby was named company 
engineering representative to East North 
Central states. 

> Blaw-Knox Company. John P. Wilson 
was named eastern manager of petro 
leum sales for the chemical plants divi 
sion. His headquarters will be in the New 
York City offices, and he will be respon 
sible for petroleum enginering sales along 
the eastern seaboard. 

> Brooks Rotameter Company. Richard 
P. Homiller was appointed applications 
engineer. He was formerly with Imperial 
Chemical Industries Ltd. 








NOT EVEN FIVE FEET 
OF PEAT BOG CAN 
HANG UP THE NO. 583 





The Cat* No. 583 Pipelayer is not only the highest verter in the main drive and new hydraulically ac- 
capacity pipelayer in history—but the most efficient. tuated counterweights. And the extra high bottom 
Mannix Ltd., Calgary, Alberta, has four of them in clearance of the counterweight pivot, coupled with the 
its 100% Caterpillar spread laying 110 miles of ability to retract the counterweights well over the 
30-inch gas line through southern British Columbia. tracks, means that the No. 583 can maneuver easily 


Win Men tehies ths Me. SOta @ h 40 mil ( even while handling an extra heavy load on a narrow 
le tine takes 1e€ 0. JOOS 1rougn mies O ‘ 


reclaimed lake bottom, covered with heavy silt and 
peat bog four to six feet deep. But the No. 583 has Here’s the safest, fastest, most efficient machine 
a full 2l-inch ground clearance, and the bog can’t ever designed for pipelaying. Behind it stand an army 


right of way. 


stop of Caterpillar Dealers always ready to give you quick 


- : ' service with quality factory parts wherever the pipe 
These big yellow units were engineered to give . ‘ se - 
“! : ' takes you. Call your Caterpillar Dealer today. You 
you a full day’s work no matter what the terrain. For ' : Jee 
: ‘ ; name the date—and he will demonstrate on your job. 
this machine was designed after consulting spread 


superintendents, foremen, mechanics and operators Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 
throughout the industry. It incorporates all their ideas 
of the ideal pipelayer. As a result you have the first CAT ¢ ‘R & i L LA R* 
machine that is all pipelayer. 
“Caterpiliat and Cat are Registered Trademarks of Caterpilia: Tractor Co 
It has 130,000-lb. lifting capacity and its engine 


delivers 191 HP. There is a three-stage torque con- antTeo— 


ork 
THE HAR~ ¥ 





Trade Parade 


Two New Stores Opened 


The National Supply Company has 
opened two new oil field supply stores and 
modernized another. New stores are at 
Charlson, North Dakota, and near Lee- 
ville, Louisiana. William S. Dagg is man- 
ager in the North Dakota area. The store 
is supervised by J. D. McClintick, district 
manager of the company’s Montana dis- 
trict. The Leeville store, on Highway No. 
1, between Golden Meadow and Grand 
Isle, will serve land and offshore opera- 
tors. Leroy W. Snell Jr., is store man- 
ager, under supervision of L. A. J. Mon- 
roe, district manager, New Orleans. 

National Supply completely modern- 
ized its store at Oklahoma City, in use 
since 1929. The building was remodeled 
under the company’s moderization pro- 
gram, according to plans by Henry Drey- 
fuss, noted industrial designer. At present 
National Supply operates 131 stores in 
the United States, Canada, and Vene- 
zuela. 

Wayne Showalter is store manager, 
under supervision of W. M. Jones, Okla- 
homa City district manager. 


A DISTRICT SALES office at Kansas 
City, Missouri, was opened by Chicago 
Bridge & Iron Company, which has 16 
similar offices throughout the United 
States. 

Sales manager of the new office is Theo- 
dore F. Cocks, who has been affiliated 
with the company for six years. He was a 
member of the Chicago district sales of- 
fice prior to moving to Kansas City and 
earlier worked in CB&I offices at Salt 
Lake City, Utah, and _ Birmingham, 
Alabama 





A MANUFACTURING PLANT to keep 
pace with the rapidly changing semicon- 
ductor industry was recently put in opera- 
tion by the Westinghouse Electric Cor- 
poration. The plant, near Youngwood, 
Pennsylvania, is the result of the com- 
pany’s decision to enter the field of semi- 
conductor primarily for power 
applications 

Photo shows part of the pilot facility 
at the plant to produce ultrapure silicon 


dev ices 


by the Siemens process. This process was 
recently developed by the Siemens 
Schuckertwerke and Siemens-Halske 
Companies in Germany in conjunction 
with work done by Westinghouse. 


PLANT WIDE EXPANSION program 
of the Vapor Recovery Systems Com- 
pany, 2820 North Alameda, Compton, 
California, has been completed. The 
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electro-mechanical department has been 
doubled in size and a complete new and 
modern testing and development labora- 
tory has been added to expedite comple- 
tion of the many new products under 
study. The engineering department has 
been enlarged to accommodate almost 
double its former capacity of engineers 
General offices have been enlarged and 
new offices added for the Sales, Advertis- 
ing and Accounting departments. 

Additional factory expansion is con- 
templated with completion scheduled for 
late 1958. 


CHICAGO SALES OFFICE and ware- 
house of The Lunkenheimer Company, 
Cincinnati, Ohio, valve manufacturer, 
have been moved to 1500 South Western 
Avenue. 

The new office and warehouse will serve 


a growing number of Lunkenheimer cus 
tomers in the Northern Illinois and North 
ern Indiana area. In addition to the Chi- 
cago office, the firm maintains branches 
in Boston, New York, and Philadelphia 


A NEW SERVICE OFFICE and ware 
house has been established by Axelson 
Manufacturing Company, a division of 
U. S. Industries, Inc. The offices are at 
1231 West Cowles, Long Beach, Cali 
fornia 


SALE OF CERTAIN ASSETS of Micro 
matic’s Micro-Precision Division in 
Evanston, Illinois, to Allis-Chalmers was 
announced. Allis-Chalmers has acquired 
all the machinery, equipment, inventories 
and patents relating to the diesel opera 
tion. All elements in the purchase will be 
transferred to the Allis-Chalmers plant 
in Harvey, Illinois 


Over One Million Feet of.:. 


KRALOY | 


HIGH-IMPACT 


PVC PIPE 


in oil-country use today 


This proves that there is no substitute for 
Kraloy experience 


KRALOY is the most experienced manufac 
turer of PVC plastic pipe for the petroleum 
industry. The first polyviny! chloride lead line 
installed in this country—at Great Bend, Kansas 
—was Kraloy Pipe. Kraloy High-impact PVC 
today is preferred by production men for main 
tenance-free service in lead lines and disposal 
systems. Kraloy customers use Kraloy High 
impact PVC pipe for lead lines, gas lines, and 
salt water lines because Kraloy normally elimi 
nates (1) sulphur corrosion due to sour crude 
(2) paraffin buildup, (3) corrosion and scale 
(4) trouble from soil electrolysis 


YOU Benefit From KRALOY’S Quality Control! 
To insure quality control, random samples of 
Kraloy Plastic Pipe are tested daily in Kraloy's 
own laboratory for burst pressure, impact resist 
ance, and tensile strength under standard ASTM 
specifications 


Kraloy Pipe is Sold Only Through 
Qualified Supply Stores 


Warehouse stocks and sales representatives 


Kroloy Export Office, 30 Rockefeller Plaza 
N. Y. 20, N. Y. 
John Pierso!l, 13913 Hillcrest Rd 
DALLAS 30, TEXAS 
The Mack Company, 2005 Hackney St 
HOUSTON 23, TEXAS 
Ross Howell, 209 E. Scott St 
WICHITA FALLS, TEXAS 
The Becker Sales Company, P. O. Box 2262 
TULSA, OKLAHOMA 
The Becker Sales Company, 716 S. 29th St 
OKLAHOMA CITY, OKLAHOMA 
Robinson Oil Field Specialties, 616 Main St 
GREAT BEND, KANSAS 


« 
\ 


For Detailed Information, Write Dept 


& 


4 
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t 
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KRALOY plastic pipe co., inc. 


4720 East Washington Boulevard, Los Angeles, Calif 
Subsidiary of the Seamiess Rubber Co., a Rexall Drug Co. Subsidiary 


FOR FURTHER 


NFORMATION ON 
D PRODUCTS. GEE READER SERVICE CARL 


E-33 





CONTAINS NO 
CHLORINATED SOLVENTS 


OR OTHER HALIDES OR SULPHIDES 


The most effective chemical for treating 


PARAFFIN 


Control paraffin in tubing, flow lines and tanks 
by the CONSTANT injection of BRAKESOL. This 
eliminates costly Paraffin removal methods. 
Reclaim tank bottoms with BRAKESOL. 
FOR SERVICE 
Contact your Supply Store or 
nearby Treating Engineer. 


Los Angeles 


downtown, family hotel 


Just a few minutes away from everything— 
public transportation at door 
Free, heated swimming pool exclusively for quests 
delightful walled-in garden. Fine food 
moderately priced. Ample Parking 
Family Plan (children under !2 free | 


when occupying same room with parent.) 





Some rooms with Television. 


Detached Bath 
$2 


With Bath 


HOTEL FIGUEROA 


Figueroa and Olympic Bivd., Los Angeles 15, California 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVIC 





> Management for Engineers, by Roger C. Heimer, published 
by McGraw-Hill Book Company, 330 West 42nd Street, New 
York 36, New York. Pages, 453. Price, $6.75. 

Engineers who want to proceed from professional to man- 
agerial positions will find this a good basic textbook. The author, 
associate professor of mechanical engineering, Villanova Uni- 
versity, reviews the background of his engineer readers before 
going into various phases of management. Only recently has en- 
gineering received some of the respect that has long been paid to 
other professions. Now the complicated technology of business 
is forcing the engineer into management. 

Professor Heimer covers laws, finances, insurance, inventory, 
standards, labor, organization, decision-making, etc. 


> Oil Reservoir Engineering, by Sylvain J. Pirson. Published by 
McGraw-Hill Book Company, Inc., 330 West 42nd Street, New 
York 36, New York. Pages, 733. Price, $14 

This is the second edition of an industry-accepted text that 
first appeared in 1950. It is, however, for all practical purposes 
a new book, in that only about one-third of the original ma- 
terial appears in this edition. New material includes complete 
rewriting of sections on logging and logging interpretation, a 
new chapter on fluid flow in porous media, a new chapter on 
fundamental oil recovery mechanisms, and a chapter presenting 
a unified theory of oil reservoir engineering. The author pre- 
sents the material balance equation in finite difference form so 
that reservoir engineering problems may be computed using 
only a slide rule. 


> Fundamentals of Mechanical Design, by Richerd M. Phelan, 
published by McGraw-Hill Book Company, Inc., 330 West 
42nd Street, New York 36, New York. Pages, 526. Price, $8.75. 

Title of this text is a bit misleading for mechanical engineers 
in the process, pipelining, or production phases of the petro- 
leum industry. The text deals more or less specifically with de- 
sign of machinery, with chapters devoted to couplings, clutches, 
various types of drives, gears and gear trains, bearings and 
lubrication, and vibrations in machinery. Being rather specific, 
engineers concerned with design and installation of motors, 
pumps, compressors, etc., may find the material of value when 
facing fundamental design problems 


= 


FAMOUS HOT SPRINGS THERMAL BATH 


If you're healthy, you'll probably live longer because as it's said, “an 
ounce of prevention is worth a pound of cure.” If you're nervous, 
tired, rundown or stiff from rheumatism and arthritis, you can find 
relief as thousands of others have. You'll find the best at The Majestic 
where you can go from your room to the bathhouse in robe and 
slippers Here you will find specialists who know their business 

experienced attendants and masseurs for the men and masseuses 
for the ladies—all licensed in accordance with the regulations under 
the Director of the Nat'l Park Service, U.S. Dep't of the Interior 


SPRINGS 


NATIONAL PARK 
ARKANSAS 





ne =) : ip 
Qe mh i, > dl i . from— 
Rx +e e Y A Fas <a day single 
Write the AA : $6—double 
MAJES TIC and you can budget 
today = MEALS ar $459 per da) 
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BEATRD-INGERSOLL-RAND Packaged Compressor Plant 








PACKAGED COMPRESSORS 
STORE WINTER'S RESERVE 
GAS SUPPLY FOR ST.LOUIS 


psi discha 


natural sandst 


Gas interstace 
ontal radiator 
clectric 


fORSEPOWER INSTALLED wherever ee HY Pumps for « 


1’ ” oSee 
and radiator hydraulic fan on 


THE J. B. BEAIRD COMPANY, INC. 


Shreveport, Louisiana 


PACKAGED 
COMPRESSOR PLANTS 
7 SHREVEPORT, LOUISIANA « 

Ml nd. 1 e \ 

I \ s, ¢ f I ¢ J 
BEAIRD INTERNATIONAL, INC. 
SHREVEPORT, LOU! NA e On 
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MILLION DOLLAR DIVE... 


Orr CALirorNia a geologist-frogman dives deep and other methods to locate more oil to satisfy 

to the ocean floor in search of petroleum-bearing the ever-increasing world demand 

rock for Texaco. This work is just one phase of Texaco’s multi- 
It successful America’s oil reserves may « million dollar program to produce more and finer 

richer by millions of barrels petroleum products for the transportation, rubber, 
On five continents Texaco oil explorers are using petrochemicals and plastics industries...an invest- 


aerial surveys, artificial earthquake s, soil analysis ment in the future. 


THE TEXAS COMPANY 


Progress ...at your service 


THE PETROLEUM ENGINEER, May, 1958 





TE PES 








“It is increasingly apparent that the domestic producers’ 
responsibility to the United States goes be yond the hard, 
constant work needed to find and develop the supplies whicl 
our people need. In addition to making sure that there i 
enough of ou products to meet demand, producers also have 
the growing obligation to hold costs down so that the prices 


to consumers can be kept at the lowest practical level.” 


M. J. Rathbone, P lent, Stand nl ¢ 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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IF YOU'RE LOOKING FOR 
PUSH BUTTON ...AUTOMATIC 


ON-THE-JOB POWER ... 














Be a bit shrewder ... use ELECTRIC POWER 


Automation is the key word in more efficient and progressive 
management today. And when you think of automation you must 
associate it immediately with UTILITY ELECTRIC POWER 
Only UTILITY ELECTRIC POWER provides the complete, fully 
automatic features of automation in oil field production. The 
evidence is so impressive in favor of UTILITY ELECTRIC 
POWER that all companies — who consider themselves progressive 
— will want to know how they can benefit from this modern, 


efficient power. Call the sales engineer of your Utility Electric I'm LCP — Low-Cost Power 
on the Job 24 Hours Deily 


Service Company for complete facts 


PETROLEUM ELECTRIC POWER ASSOCIATION 


FOR FURTHER INFORUATION OH THE PETROLEUM ENGINEER, May, 1958 
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Speeds oil field construction, 


Next time you need a good, heavy-duty crawler 
crane for heavy lifting around refineries, yards, 
booster stations, drill sites, check what this Koeh- 
ring 305 will do for you. It safely lifts up to 15 
tons. That's based on conservative 75% rating. 
Butt-connected boom can be extended from 35 to 
80 feet. Inserts are safe, solid — easily changed — 
only 2 bolts per corner. When extra reach is 
needed, the Koehring 305 handles 15 to 20-foot 
jib on 80-foot boom — raises maximum 100-foot 
boom and jib with low A-frame! 


Heavy lift capacity and stability increase the 305's 
work capacity with all attachments — it handles 
34 to 1-yard clamshell or dragline buckets on wide 
work radius — readily converts to pile driver, 
44-yard shovel or hoe. Here are some important 
features that help you get more work done with 
every attachment: 


Heavy-duty 305 has independent traction (op- 
tional) — self-cleaning crawlers with heat-treated 
cast-steel shoes, multiple-hinge joints and full- 
length pins. Crawler traction brakes are automat- 
ically engaged at all times, until tractive power is 


maintenance, material-handling 


applied — lock and hold the 305 when working 
or parked. Koehring power clutch also simplifies 
operation — gives 90% power-assist for light lever 
pull — yet, retains sensitive “feel” of load. Main- 
tenance is simplified, too. There are only 2 main 
shafts in the 305’s upper machinery. Each assem- 
bly is an independent unit with fully-enclosed 
gears, and splined shafts rotating on anti-fric- 
tion bearings. 

This 305 is also available on rubber, as a 25-ton 
truck crane with all standard attachments. See 
Koehring distributor for details, or write today. 


mail to: 
KOEHRING Div., 3026 W. Concordia, Milwaukee 16, Wis. 


Send us [) spec. sheets bulletin on Koehring 305 


KOEHRING DIVISION OF KOEHRING COMPANY 
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How tape stops 
sulfuric acid 











IS cat-cracking 
plant 


THE MODERN TOOL...AT WORK FOR MODERN INDUSTRY 


FIVE YEARS UNDER THESE HIGHLY CORROSIVE CONDITIONS PROVES 
THAT POLYKEN PROTECTION WORKS ... 70 TRIM COSTS 


Look in on one of the world’s largest fluid catalytic 
cracking units. A maze of conduit and pipe exposed 
to an extremely corrosive sulfuric acid atmosphere. 

Formerly, these structures had to be painted 
every three or four months. Maintenance costs were 
excessive. Then, five years ago, they were wrapped 
with Polyken Protective Tape Coating. They have 
needed practically no attention since. 


INERT POLYETHYLENE 
The reason is that Polyken takes amazingly inert 
polyethylene and makes it into a tape coating with 
all these properties. 


tough and elastic 

unplasticized, non-drying film 

doubly thick adhesive to seal all voids 

far higher adhesion for a true bond to pipe surface 
lower water vapor transmission rate 

higher electrical insulation resistance 

better cold weather handling and durability 


Check the savings. Contact the Polyken distributor 
in your area, 


iJ 40 FOR FURTHER INFORMATION ON 
- ADVERTISED PRODUCTS, SEE READER SERV 


Atlanta, Georgia: Steele & 
Associates, Inc 


Chicago, Ill: Sales Engineering, Inc 
Cincinnati, Ohio: Hore Equipment 


Cleveland, Ohio: The Horcc 
Corp 
Des Moines, la.: The Donald 
Core 
Fort Worth, Texas: Plastic 
Engineering & Sales Corp 
Harvey, La.: Allen Cathodic 
Protect 
Houston, Texas: Cathodic 

n Service 


Engineering 


Long Beach, Calif.: Bornes & 


Delaney 


Minneapolis, Minn.: Simcoe 
Equipment Co 

Oakland, Calif.: Bisor 
Philadelphia, Pa.: Horold ! 
Dovis C 

Pittsburgh, Pa.: Roystor 
Plainfield, New Jersey: 
Steel Protection Corp 

St. Louis, Mo.: Shutt P 
Equipment Corg 

San Francisco, Calif.: Aetna Sole 
Co 

Seattle, Wash.: Forwest Corros 
Control Core 

Seattle, Wash.: Poci! 

Works Supply Cc 


Tulsa, Okla.: Williom C 


oluken 


Experienced in modern 
PROTECTIVE COATING 


™ KEN DALL  comeany 
Polyken Sales Division 
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416 Stainless Steel 
Needle Throttling Valves 


e Body and stem guide machined 
from bar stainless steel stock 


e Valve Stem hardened stainless 


e Fine stem threads forextrastrength 
and precision throttling 


¢ Deeper inlet and outlet chambers 

e Bodies made in accordance with 
MSS regulations 

¢ Packing ‘‘Marpak'' system incor- 
porating ‘Teflon'' as described 
opposite 


“Ss 
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The Marpak Packing System 


=—now with fabulous 
"TEFLON’’ PACKING 


An outstanding feature of the Marsh Needle Valve has been 
the Marpak Packing System. This unique method of obtaining 
a tight, but non-binding seal is one of the important reasons for 
the ability of Marsh Valves to give precision regulation at any 
pressure up to 10,000 psi. 

Now the Marpak system has been made still better by the 
use of today’s miracle material—**Teflon.” You probably know 
of the almost incredible toughness, resilience and non-adhesive 
properties of Teflon—properties that are unimpaired by the 
most powerful of solvents, acids, or alkalies, even at tempera- 
tures up to 500° F.! As a result of incorporating “Teflon” 
packing, Marsh Stainless Steel Needle Valves are now 


Guaranteed for any pressure up to 10,000 psi 
at any temperature up to 500° F. 


In other makes of valves permissable temperature decreases as 
pressure increases—but not with Marsh. 

Teflon packing is one more addition to the list of features 
that are combined only in Marsh Stainless Steel Needle Throt- 
tling Valves. Note the list opposite...ask for bulletin. 


MARSH INSTRUMENT CO. Soles Affiliate of Jos. P. Marsh Corp., Dept. » Skokie, Il. 
Marsh Instrument and Vaive Co. (Canada) Ltd., 8407 1 03rd St., Edmonton, Alberta 


Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 


FOR FURTHER INFORMATION O 
ADVERTISED PRODUCTS. SEE READER 





EXTRAS 


For Your 
Gas-Gathering Lines 


ao 
er ee 
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Light weight for easier handling. 
Extra strength against collapse. 
Greater safety in absorbing shock 
loads, stresses and strains. 


These performance factors are built 
into NAYLOR Spiralweld pipe 
through the distinctive spiral- 
lockseam structure. NAYLOR pipe 
is made in diameters from 4” 

to 30”. Pipe ends of standard 
weight thickness are available. 


gevavwsrriee 


. Write for Bulletin No. 507 
or call our distributors. 


=: NAYLOR 


1240 East 92nd Street, Chicago 19, Illinois 
PI P E Eastern U.S. and Foreign Sales Office «+ 
COMPANY 


60 East 42nd Street, New York 17, N. Y 


EXCLUSIVE DISTRIBUTORS IN MID-CONTINENT AND GULF COAST AREAS 
MID-CONTINENT SUPPLY CO. 


Fort Worth, Texas, and Branches 


FOR FURTHER INFORMATION ON 
ADVERTIGED PRODUCTS. SEE READER SERVICE CARD 
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One look at the precision-machined alloys in 
SEE WHY the LQ-600 Valve helps explain its mainte 


nance-saving performance. Seats and discs are 


® made of Brinalloy®, the exclusive Lunken 

a heimer alloy that actually outwears 500 Brinell 

Stainless Steel or Case-Hardened Stainless 

«® exceeding 1000 Brinell. Add Stemalloy®, the 


most durable stem material ever put into a 
valve, and you have the two big reasons why 


PAY - | T S 0 W N WAY | N LQ-600’s are setting new standards of perform 


ance everywhere they are installed 
Compare this performance to any other 


MAINTE NANCE SAVINGS valve in its class. Call your Lunkenheime: 


Distributor for a test installation or write 
The Lunkenheimer Co., Cincinnati 14, Ohio 


L0600-150 


150 Ib. S.P. 
300 Ib. W.O0.G. 


L0600-200 


200 Ib. S.P. 
400 Ib. W.O.G. 550° F. 


LUNKENMEIMER 
cm 


THE ONE VRCOQk NAME IN VALVES 
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“@s8) American Tiger Brand is as 
good a line as a man can find” 
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Ne signs of wear. Inspection of Tiger Brand Rope after drilling an 8600-foot well showed it to be in excellent condition with plenty of lubrication left 


Says L. E. Fannin, Tool Pusher for Trio Drilling Co., Dallas, Texas 


Tue Trio Dritiine Co. has four 
rigs—and they are all equipped with 
USS American Tiger Brand Wire 
Rope. 

The tool pusher, Mr. L. E. Fan 
nin, keeps accurate service records 
of each rope and checks the wear 
regularly. He says, ‘American Tiger 
Brand Wire Rope is hard to beat 
It’s as good a line as a man can find 
That's why we use it on all our rigs.”’ 

This rig was strung with 1750 
feet of 14%" 6 x 19 Tiger Brand Ex 
cellay Preformed Monitor with an 
Independent Wire Rope Core. Drill 
ing Contractors all over the oil 
fields have found that this rope 
gives them the best service at least 
cost. It has a high tensile strength 


American Steel & Wire 
Division of 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors - nite tates Steel Export Company, Distributor 


combined with an ability to resist 
heavy abrasive wear. 

Why Tiger Brand gives you more for 
the money. With every Tiger Brand 
Wire Rope you get the results of 
years of basic research in steel mak- 
ing plus the application engineering 
of American Steel and Wire. What’s 
more, the rope is produced under a 
rigid system of quality controls 
with plant facilities unsurpassed in 
the industry. These are the hidden 
elements that assure long service 
life and low wire rope costs. For 
more information, write to Amer- 
ican Steel & Wire, Rockefeller 
Building, Cleveland 13, Ohio, or 


contact your local distributor 
USS is a registered trademark 


United States Steel 


7. my 
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11,028 independent businessmen like these 
serve you better with Standard’s help 


Wholesale distributor Bob Evans, 
Mesa, Arizona, uses a plant provided 
and maintained by Standard. We help 
Bob develop new business and back him 
with engineering assistance on his cus- 
tomers’ lubrication problems. 





Standard credit cards make it possible 
for independent marine dealers like Joe 
Faires, Port Angeles, Wash., to honor 
charge accounts. When fuel and lubrica- 
tion problems arise, his customers can 
rely on help from Standard’s engineers. 


“Big Business’’ creates opportunities for “small 
business.’’ With each doing the job for which it is best 
qualified, both are able to operate more efficiently . . 


Robert ‘‘Bob”’A. Juner, San Francisco, 
operates his own service station. We sup- 
ply him with business forms, maps, lube 
guides and major equipment. Bob makes 
good use of Standard’s training programs 
to improve his service to you. 


Liquefied Petroleum Gas dealers 
like Louis Marx, Atascadero, California, 
find our operations manual helpful in 
almost every phase of his business .. . 
especially when it comes to saving cus- 
tomers time and trouble on deliveries. 


. give 


help bring you these products in the U. 
B. C. and many other parts of the Western Hemisphere 


Standard’s special! Aviation Division 
helps airport dealers like Frank Kelsey, 
Salt Lake City, Utah, with wind direction 
indicators, flight guides and credit card 
service ... all welcome conveniences to 
his customers 


Keith L. Tweedie, Salem, Oregon, is a 
heating oil distributor. Our complete 
program shows him how to set up an 
accounting system, handle credit, cut 
operating expenses and give the 
cleanest, most convenient service possible 


you 


S., Alaska, Hawaii, 


you better service. Here’s how it works with us 


Standard research and manufacturing skill assure quality 
products. In turn 11,028 distributors of Standard products, 
represented by these six Western independent businessmen, 


Because these independent businessmen perform an impor 
tant service for us, we assist their efforts with technical help, 
suggested operations procedures, advertising and merchan 
dising support. Thus by helping them to help themselves, 
we are both able to serve you better. 


ww STANDARD OIL COMPANY OF CALIFORNIA plans ahead to serve you bette: 
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Financing from the -FiRSF in Daiias 


goes where you go! 








Specialized experience, organization, and resources 
to help you with practically any kind of 


need for “working money”. 


FIRST NATIONAL BANK in Dallas 


Member Federal Deposit Insurance Corporation 
of Ory, 


: Sa 2 put FIRST financing 


in your own oil future 
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Texas 
size 
tank 


big even for Texas, this huge tank holds 
as much petroleum as 1,690 tank cars 


it pays to plan with General American 


You could discharge the loaded capacity of a train of tank cars over 12': miles 
long into Phillips Chemical Company’s huge storage tank at Cactus, Texas 
With a diameter of 220 feet and a height of 48 feet, this new tank is one of the 
world’s largest used for liquid storage. Liquid is pumped in at a rate of about 
250 gallons a minute. . . and yet it takes nearly 37 days to fill this 323,000- 
barrel-capacity tank. 

Phillips’ new tank was engineered, fabricated and site-erected by General 
American. General American has skilled crews and modern erection equipment 
for both standard and custom-built storage structures. 

If you are faced with the problem of storing liquids or gases, General American 
has the personnel, skill and experience to serve you. For information, call or 
write General American today. 


PLATE & WELDING DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street, Chicago 90, Illinois Offices in principal ¢ 


THE PETROLEUM ENGINEER, May, 1958 





Importance of 





Workable Project Planning 


Engineering and Research and Development Departments can 


do a better job with ‘‘from-the-ground-up” planning . . . Here's a brief 


outline to follow in your organization to improve results 


H. Warren Roos 


SHORTAGE OF ENGINEERS and 
scientists is frequently only a surface 
manifestation of deeper problems. For 
every engineering and research and de- 
velopment executive who complains 
about problems of recruitment and 
turnover, there are a dozen who worry 
each day 

.. about the unprecedented pressure 
to get complex technical projects com- 
pleted within allotted time and money 
limitations . . . 

.. about the serious problems of ad- 
ministration, control and communica- 
tions in their departments, and. . . 

.. about the inevitable human rela- 
tions situations that arise from all these 
pressures. 

Problems of this kind have long 
been familiar in other sectors of busi- 
ness, but their impact upon groups of 
creative professional workers presents 
special complexities. 


Better Planning 

In some research and engineering 
departments there is serious need for 
better planning on fundamentals. Ob- 
jectives must of course be carefully 
defined, and subjected to constant 
scrutiny. The amount of money to be 
spent and the size of the program must 
be well thought out and periodically 
reviewed. Good liaison must be main- 
tained with other departments of the 
business. There must be proper balance 
between long-term and short-term 
work. 

Every business executive knows the 
importance of these and other funda- 
mentals. Too often, however, his plan- 
ning does not go sufficiently beyond 
these basic points. 

In every engineering and research 


Mr. Roos is vice president, Wallace Clark and 
Company, management consultants, New York. 
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and development department there is 
a function which, for want of a better 
term, we call “work-planning.” This 
activity embraces 

... thinking through the detailed steps 
which must be taken to carry out a 
given project... 

...making appropriate arrangements 
to accomplish each step in proper se- 
quence, and... 

. .. comparing, reconciling, and coordi- 
nating the cost and timing of each of 
these steps with overall company, cal- 
endar, financial and manpower objec- 
tives. 

As projects are planned and esti- 
mated, their progress checked, then re- 
planned and re-estimated, this work- 
planning becomes almost a continuous 
cycle. 

Remember the engineer or scientist 
is the productive worker, his work is 
creative, and he must, to a large de- 
gree, set his own pace. He feels akin 
to management, and likes to partici- 
pate in its plans. He is keenly conscious 
of his professional development, and 
prefers to work in the upper range of 
his skills. Failure to consider these fac- 
tors is not only a deterrent to profes- 
sional productivity, but is responsible 
for much turnover and unsatisfactory 
morale. 

In planning and scheduling engi- 
neering, development and design work, 
one basic approach, one philosophy, 
and many psychological factors have 
almost universal application. Mechani- 
cally and administratively, however, it 
is important that each system be de- 
veloped in an individualized manner to 
meet the requirements of the depart- 
ment and company where it is to be 
used. 

When the right method of work- 
planning is installed, the benefits can be 


very substantial. Completion of engi- 
neering and research and development 
projects can confidently be expected on 
time and under budget, to fit in with 
the plans of the company as a whole; 
manpower needs and costs will be re- 
duced; and better morale will result. 


From-the-Ground-Up Planning 


The kind of planning needed might 
well be called “from-the-ground-up” 
planning. There are four benefits to be 
derived from “from-the-ground-up 
planning.” Some are as important, if 
not more so, than on-time, under-bud- 
get performance. 


1. Better utilization of the engi- 
neers’ time. This can accomplish much 
to alleviate technical manpower short- 
age. 

Engineers and scientists should be 
free to devote most of their time to 
those portions of their projects which 
require their specific talents. Less de- 
manding work is more easily delegated 
to subprofessional trainees, and to 
clerical and technical assistants, and 
the proportion of the latter to total staff 
invariably rises, reducing payroll costs 


2. Improved morale of the engi- 
neers and scientists. This is reflected 
not only in lower turnover, but also in 
better productivity and job satisfaction. 

Engineers and scientists usually have 
no objection to working under a sched- 
ule, provided they themselves have had 
a part in making it, and have helped set 
their own goals. This participation 
helps give them the desired sense of 
identity with management's objectives 
and means of attaining these objec- 
tives. 
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3. Management can better gage 
work-load requirements. Management 
gets precise, continuing knowledge of 
its work-loads with this type planning 
and it can better evaluate the engineer- 
ing and scientific staff. 

One company believed it had a back- 
log of 18 months’ engineering work, 
and was actively recruiting additional 
engineers. While developing a program 
of planning for this department, it be- 
came apparent that the administrator 
was staffing up for certain projects still 
in the “dream stage.” 

When only those projects actually 
ready for engineering were considered, 
the backlog proved to be only three 
months’ work. 


4. Ease of pooling purchases. Proj- 
ect managers may requisition through 
purchasing on an uncoordinated basis, 
and some purchasing is practically on 
a retail basis. 

Planning enables material require- 
ments to be more easily forecast, com- 
bined and coordinated. The number of 
uneconomic lots is reduced and more 
quantity discounts are secured. 


Organization 


A simple by-product of “from-the- 
ground-up planning” is that the ad- 


ministrator is provided with day-to-day 
knowledge of the status of each project 
in terms of progress, delays and work- 
loads. With better management tools, 
his problems of administration are 
simplified. This simplification often 
makes it desirable to effect minor 
changes in the organization structure. 

Fundamentally, there are only three 
basic types of organization structure 
used in E and R&D departments. 
These differ largely in the degree and 
manner of centralizing. 


1. One type is distinguished by hav- 
ing, in the engineering department, a 
fully centralized design division. With 
this structure, proper advance planning 
of work is extremely important, or proj- 
ect managers may receive unsatisfac- 
tory service and costs will rise. 

Unless there is good planning to off- 
set this handicap, the advantages of a 
stable and uniform work-load in the 
design division may be outweighed, 
making it inadvisable to use this type 
structure. 


2. Under another type structure, 
each project manager has line author- 
ity over his own design staff, and some- 
times over some of his own service 
personnel as well. This structure calls 
for some supervisory ability on the part 
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of the project managers, who may not 
have been selected for this trait 

Unless the skills, patterns and the 
nature of the department's projects are 
appropriate, this type structure may re- 
quire frequent moving of men from 
one project to another, creating prob- 
lems of layout, furniture, etc 


3. A third type structure combines 
advantages of both these types and can 
be used with conspicuous success 

There are few situations, of course, 
where one or another of these types of 
organization structures can be used 
without modification. A department 
must always consider complicating 
problems such as whether a certain ac- 
tivity is predominantly line or staff, 
how to correlate the work done at dis- 
tant plants or laboratories with that 
done at headquarters, etc 

As a result, no one type of organiza- 
tional structure suits all companies, nor 
even all the departments in the same 
company. There are, however, factors 
in each situation, usually centering 
around the types of skills and projects 
which indicate the right structure to 
meet the need. The conscientious engi 
neering or research and development 
administrator will want to consider 
whether his department is using the 
correct organizational structure. * * 


Listed below are articles for which we have had an 
exceptional number of requests, and have reprinted 
them. To assure prompt, accurate handling, clip ad 
and return as order form. 


_with GASOILA the Superior 
| Sealing & Coating Compound 


that has stood all tests for over 45 years . . . on 


A-1 Operations Research and How It Works 
Gilbert C. Jacobus 
More Interest on Your Training Dollar 
Carl Mullins White 
Industrial Relations in the Oil Industry 
Ray O. Weems Jr 
Instruments and Control Equipment Directory for the 
Petroleum Industry 
How to Write Better Technical Articles 


thousands of different applications . . . from tanks 
underground to aircraft in the sky. 


For permanently leakproofing threaded connections, face joints 
John L. Kent seams, valves, gaskets, pumps, tanks, oil burners, compressors 
A-6 What Makes a Man Work? A. Q. Sartain etc, and for coating surfaces against Gasoline, Propane 
A-7 The Philosophy of Reading Ralph M. Besse Butane, Carrene, Freons, Sulphur Dioxide, _Methy! Chloride 
A-8 Percentage Depletion — Hardly Anybody Understands It Perchlorethylene, Cool Tor Chemicals, Transil Oils and other 
Seaaition Adeume Hard to Contain” Fluids, Gases, etc 
Edward J. Burnell GASOILA is Easy to Apply No Mixing 
H. G. Cochrane Never Hardens or Chips - Contains no Grit 
Elastic . Insures a Pe sitive Joint but Easy tt Toke 
Apart - Flexible - Withstands Severe Vibration and 
Temperature Change Extraordinary Adhe 
Excellent Dielectric Quolitie 
For Dependability, Durability, Safety and Economy 
CASOILA it never fails. Listed by Underwriters Laboratories 


Address Write for Free BULLETIN and 


THE FEDERAL PROCESS COMPANY 
1120-€ CITIZENS BLOG.—CLEVELAND 14, OHIO 


A-9 Management's Real Job — PROFITS Required 


A-10 Canode Has Good Year 


Re moins 


Company seal with 


Price List 





State 
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AREA SUPERINTENDENT 
PROCESS ENGINEERS OPERATIONS 


Foreign Employment Chemical engineer, 5-8 years of responsible 


supervisory experience in multi-chemical, 
Career opportunities for graduate engineers pe ye! —s ne a 
2 . ence should be directly associated with oOper- 
n / To provide technical service b 
in Saudi oo or . hin ations and include assistance in design, obser- 
to operating department in pipe line, pump vation of construction, training of operators 
stations and related power facilities. B.S. in and successful operation of installation. Plant 
chemical engineering, petroleum engineering Start-up Operation preferential to supervision 
or mechanical engineering required. Experi of lined-out and continuous operating units 
ence required: 3-5 years in industrial process For further information, contact 
plants, including engineering design and oper Technical Personne! 


ation of oil handling and process plants or 
S P P High Energy Fuels Division 
equivalent. Salary commensurate with experi 


ence. Excellent community facilities OLIN MATHIESON CHEMICAL CORP. 
Write giving full particulars regarding per- P. O. Box 438 Niagara Falls, N. Y. 
sonal history and work experience 








& ALL TRACK EQUIPMENT 
Nation's Largest Warehouse Stocks 


L.B. FOSTER «. 


PITTSBURGH 30 - ATLANTA 8 - NEW YORK 7 
CHICAGO 4 + HOUSTON 2 + LOS ANGELES 5 











Recruiting Supervisor, Box 275 
ACCOUNTANT 
ARABIAN AMERICAN > , ; 
20 years diversified oil accounting experience 


OIL COMPANY Foreign-Domestic, Administration-Field, In- 


dependent-Major Last six years Supervisor 
505 Park Avenue New York 22, New York plant investment and inventory. Available 
July 1, 1958 





Oscor J. Wilson 
1060 Lillian Way, Los Angeles 38, California 








THE PETROLEUM ENGINEER 
Volumes 1 to 29 FOR SALE 
FOR SALE Almost complete set of all 29 Iwo Byron Jackson 
volumes (unbound) of The Petroleum Engi SDMX 6x8x10L Centrifugal Pumps 
neer, Management Edition Condition Warranted 


Write C. C. Anderson WALNESCO, INC, 


Bureau of Mines, Washington, D. ¢ First National Bank Bidg Dallas 2, Texas 
Riverside 7-7202 




















REFINERY PROCESS 
ENGINEER 


Expanding independent refinery has opening 
for Technical Assistant to Refinery Manager 

Excellent opportunity for Chemical Engi 
neer who is willing to assume responsibilities 
Minimum of 5 years’ plant operating experi 
ence 

Work will be to assist with plant operations 
such as catalytic cracking, reforming, de-sul- 
phurization, atmospheric and vacuum distilla 
tion, polymerization, asphalt, wax, etc 


ill replies confidential 


Box 197, c/o The Petroleum Engineer 








thoro’s a bottor way 
to got it done / 
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Centrifugally applied ond 


mechanicaliy trowelled 














Centriline Process applies 
smooth, continuous leak- 
proof lining to inside of 16” 
— to 144” pipe lines “in place” 
Applicable to fresh or salt 
| water, oil, gas or industrial 
waste lines. Eliminates 
interior corrosion and leakage 
Restores full flow coefficients 


Write for full information 





Compact, mobile machine 
Rockefeller Center — NEW YORK CITY moves through the line 
Washington — Pittsburgh — Louisville 
Minneapolis — New Orleans — Caracas Specializing in Pipe Protection Prodi 


ems 
Bogota — ta Paz — Edmonton © Tate and Centriline “In Place A Divruon of 
ry — London — Ankara — Tehran interior Cement Mortar Lining * “In Amernan Pipe 
Coys y lead : Plant” and “Raithead” Centrifugal ond 
: 5 a: os Spinning of Cement Mortar or Coal Tar Seta te 
me Linings — Somastic.® Exterior Coating 


“| TODAY! 


* Pipe Wrapping + Reclamation 


1) | GAS - WATER - PRODUCTS Removal of Old Wrapping, Straightening ' 2414 East 223 St. (P.O. Box 457) 
Blasting, Beveling, Testing Wilmington, California 


PUMPING STATIONS AND 


FOR FURTHER INFORMATION ON THE 
ADVERTISED PRODUCTS. SEE READER SERVI 
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ia TERMATIONAL 


85,000 
Oil Co 


This natural gas U-501 6-cyl. power unit with Gould pump injects 
gallons of waste salt water into six dry wells daily for the Ohio 
Haynesville, La. Process aids recovery of hard-to-get oil. 


International repowering proves 


profitable on drill rig, pump 


Producer, drilling contractor get 
more for their power dollars 

by changeover to heavy-duty, 
dependable International engines 


‘ . 4 
“# x a 


’ - . 
ie = . 

eee" es 
Twin International U-450 power units drive the drill rig and 
mud pump for J. P. Crain on this operation near Stevens, 


Ark. About 750 feet of 77s pipe is put into the ground 
every 24 hours. 


International 


International Harvester Co., 
180 North Michigan Ave., Chicago 1, Illinois 


A large producer and a drilling contractor recently made sim- 
ilar discoveries about practical advantages of repowering equip- 
ment with dependable, heavy-duty International engines. 

At Haynesville, La., the Ohio Oil Company could inject 
salt water into only one pumped out well with an old engine. 
Now, with a new International U-501 6-cyl. 
Gould two-stage centrifugal pump, 85,000 barrels of salt 
water is injected daily into six wells, up to three miles from 
the gathering pit. 

In the Pace City field, Stevens, Ark., drilling 
J. PB Crain, Moorings Port, La., found he could increase pro 
duction with no increase in cost by with 
International. He bought two new International U-450 en 
gines for the same price he originally paid for the replaced 
single engine on his Wilson Sr. rig and 5” x 10” Gaso mud 
pump. But now increased drilling power lets him finish off 
2,900-foot well in just four days. 

Get more for your power dollars at repower time by get 
ting the facts on heavy-duty, dependable International oil 
field engines. Your International power Unit Distributor « 
Dealer can show you 14 natural gas engines from 10.5 to 
248 hp or 11 models from 28 to 215 hp that operate on LP 
See him soon. 


engine on a 


contractol 


repowering 


gas. 


Construction Lguipment 


A COMPLETE POWER PACKAGE: Crowler 
Crowler and Rubber-Tired Looders Off-Highway Haulers 


Motor Trucks Form Tractors 


ond Wheel 


ond Equipment 





CUSTOM FABRICATION 
TO YOUR SPECIFICATIONS 


KNOWLEDGE e¢ EXPERIENCE e¢ FACILITIES 


These are the three vital requirements necessary for the eco- 
nomical production of custom quality fabricated steel products. 

Knowledge gained in over 30 years in the production of fab- 
ricated steel products. 

Experience in design provided by expert Mechanical, Petroleum, 
Chemical, Civil and Electrical Engineers, including many FIRSTS 
that have become standards of the petroleum industry. 

Facilities unrivaled, National Tank Company operates one of 
the largest and most complete steel fabricating plants in the United 
States, over 8 acres under one roof. 





SPECIFICATIONS: 35's” OD. x 
1D. x 17°11” Long, W.P. 5,000 PSI 
7,500 PSI, Shipping Weight, 27,760 
Stress Relieved and Gamma Roy 100% 


This 5%2” thick steel plate ves- 
sel and heads for same were 
formed, welded and machined 
in National’s Tulsa plant. This 
blow-out preventer is another 
example of custom fabrication 
by National. 





NATIONAL TANK COMPANY 


TULSA, OKLAHOMA 








Exploration 
_ lo Pobeoleum Ptr 
pun : Producing 


O-C-T CASING HEADS ARE BUILT 
FOR EVERY COMPLETION CONDITION 


The “C-19,"” “C-19C,” and “C-20" Casing The “C-19" and “C-19C” save rig time because 
Heads offer flexibility, because they meet every e Installation is simple and thus rapid 

well completion condition . . . they offer econ- e Sealing element, slip bowl, slips assembled as 
omy because of safety and rig-time saving a single unit 

The “C-19" and “C-19C” offer economy because © Seal is automatic 

load capacity is twice as great as conventional © No field welding is required 

slip hangers, because The “C-20" for medium depth wells is quick- 
setting, positive sealing. Same advantage of the 


e Openhole Hazards are eliminated 
heavier C-19 series is offered 


e Slips bite evenly 
* Removal of blowout preventers before casing The Oil Center Tool Company stays abreast 
is suspended is eliminated of oilfield problems 


Oit CENTER TOOL CO. 


Export Representatives: South America East 
Oiltools, C. A., Del Lago Hotel, Maracaibo, Ve 
Type C-19 Hanger in Type C-20 Hanger in Address Export Inquiries for All Other Countrie 
open position open position P. O. Box 3091, Houston, Texas 








ENGINEERING 


WESTERN ENGINEERING MAKES THE DIFFERENCE! 





Of Things To Come... in Oil 


SEPARATE PLEAS IN COMBINED TIDELANDS CASE will be made by 
each of the five Gulf Coast states facing suit over control of sub- 
merged lands. States’ lawyers in the case, to be heard by Supreme 
Court October 13, have agreed to permit each to have one hour 
to argue individual claims to offshore lands between 3 to 
10% mile lines. States combining legal efforts are Louisiana, Mis- 
sissippi, Alabama, Florida, and Texas. U. S. advised states it will 
not hear separate cases by each state. 


D&A: NATIONAL PETROLEUM COUNCIL. Temporarily suspended 
operations of NPC may become permanent. Walter S. Hallanan 
(Plymouth Oil president), who heads 102 oilmen in its govern- 
ment advisory capacity, informed members no future meetings will 
be called — until its antitrust dispute with Justice and Interior 
Departments is solved. Under government rulings, Hallanan will 
be replaced by government chairman and advisory decisions — 
made by the present “civilian” group — would come through 
government channels. 


IMPROVED METHODS OF LOCATING STRATAGRAPHIC TRAPS 
are being claimed by Atlantic Refining Company, who is “aggres- 
sively at work” on such a project. While difficult to locate with 
existing techniques, strat traps probably represent largest accumu- 
lations of untapped oil in U. S. Atlantic says it is too early to fore- 
cast results of their research in this direction. 


INDUSTRY ENTERING NEW PHASE OF PETROLEUM FINDING, 
judging by statistics on proved reserves. End of 1957 showed U.S. 
total recoverable reserves at 30.3 billion bbl, first drop in over a 
score of years. 1956 reserves tabulated at 30.4 billion bbl. Scient- 
ists say this leveling out of oil finding reflects “dullness” of our oil- 
finding tools. And they say, U. S. oil industry is embarking upon 
a new phase of oil recovery to keep pace with production. 


NEW INVERTED EMULSION CEMENT HOLDS PROMISE in minimiz- 
ing wetting the formation when cementing casing opposite produc- 
ing interval. Normal Portland cement slurries are known to wet 
the sand face which blocks oil production in some critical wells. 
Developed by Magnolia Research, new cement keeps minimum 
water as internal phase until accelerator breaks emulsion due to 
temperature reaction. 





These contractors use Bucyrus-Erie spudders for 
profitable secondary recovery, cleanout work... 
You Can, Too 


These men profit from the speed and mobility of 
Bucyrus-Erie spudders, They get forward and reverse speeds 
on all reels and on the catheads for accurate, split-second 
control; free-wheeling reels for quick lowering; fast, pow- 
erful line pulls for easy handling of tools, packers, swabs, 
and tubing; and mobile design for time-saving moves. 


Check the jobs pictured of today’s popular choices for 
well servicing and secondary recovery — the 60-L, 28-L, and 
36-L spudders, available for skid or trailer mounting. Then 


visit your nearby Bucyrus-Erie distributor or write us direct 


for all the facts. 55858 


FIRST with the FINEST in spudders 


BUCYRUS | 
ERIE 


BUCYRUS-ERIE COMPANY, DRILL DIVISION 
U.S. Highway 40 West, Richmond, Indiana 


eet 
, 


A 60-L owned by Gaines Drilling Co., El Do- 
rado, Kans., cleans out a 1900-ft. well (about 
40 years old) in a Cities Service water flood 
project west of El Dorado. Says Driller Mack 
Gaffney: “I like ‘em. Bucyrus-Eries have a 
good snappy spudding motion.” Driller Harley 
Nicholas adds: “I've worked a lot of rigs in 
different formations all over the country .. . 
and I like Bucyrus-Eries for their steady, 
trouble-free performance.” 


Owners of five Bucyrus-Erie A Halliburton crew runs a Hydro- “We had all kinds of equipment,” 


spudders, Greer Bros., Whitesville, 
Ky. consider the 60-L as “the only 
rig for drilling in Kentucky”. This 
60-L is cleaning out a well in the 
Apex Field near Greenville. High 
line speeds assure rapid progress 
on hole after hole. Mobile trailer 
mounting, telescoping derrick, and 
folding tubular braces save time 
of moves. 


frac to increase the gas flow from 
a 3,113-ft. well in west central 
Pennsylvania. Joining in the op- 
eration, Ed E. Hess, Clarion, takes 
advantage of the speed, strength, 
and capacity of his 36-L to set 
casing, handle tubing, and run 
treatment packers. 


says E. M. Hale, Ada, Okla., “but 
we've standardized on 28-Ls for 
quick moving. We worked over 
23 wells in six months on a water 
flood project with never a break- 
down for either rig.” Hale (ex- 
treme right) watches his men 
swab fracture oil and fresh crude 
through perforations on a well in 
the Wetley Field. 
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Heres the Reason 


FOR THE SWING TO 


CONTINENTAL-EMSCO 


Field Proven Performance 
in the Oil Fields of the World 


No Daily Adjustments 
— e “Exposed” Liner Design Cuts Liner Washouts 


No G i 
© Vreasing e Six Sizes Make it Possible to Match Pressure- 


Lightweight Fabriform Construction Cuts Trans- Volume Requirements for Your Rig at the Lowest 


portation Costs..Pump Easier to Handle at Rig Possible Initial Investment 


Automatic Lubrication 


DISTRIBUTED BY MANUFACTURED BY 


BOVAIRD SUPPLY COMPANY 


TULSA, OKLA. 
MID-CONTINENT SUPPLY COMPANY , CONTINENTAL- EMSCO 
FORT WORTH, TEXAS 4 J Serving the Oil and Gas Industries 


EXPORT: Mid-Continent Supply Co., inc. i Worldwide 
45 Rockefeller Piaza, New York 20, N. Y. 


IN CALIFORNIA 


CONTINENTAL-EMSCO COMPANY 











SP-702R 





CONTINENTAL-EMSCO COMPANY « A Division of The Youngstown Sheet ond Tube Compony 
Genero! Offices: DALLAS, TEXAS © Plonts: HOUSTON © GARLAND © LOS ANGELES 














— 


IT PAYS to have an Elgeneer 


in your well logging picture... 


His modern mobile laboratory, detailed crew 
direction, and complete log interpretation are 
your guarantees of greatest accuracy and mini- 
mum rig time. Added value: Elgen’s lowest price 
schedules. : 

The main Elgen laboratories in Dallas carefully 
analyze the performance of all services to main- 
tain highest quality standards. Elgen’s Dallas 
research engineers work constantly with highly 
trained and experienced field personnel to develop 
and improve equipment. The newest in electronic 


and radioactive logging services are Elgen’s to 
offer because of this constant research. Equipment 
is adaptable to any needs for specific areas. 


So remember, there’s more in that familiar green 
truck than meets the eye... the skilled crew, the 
engineer, the equipment engineered. by experts! 
Your reasons to have Elgen in your well logging 
picture! 


Eigen offices are located in major oil areas . . . call or write 
today for complete information on Elgen well logging advantages. 


“ELGEN 


CORPORATION (2925 MERRELL ROAD e DALLAS, TEXAS oe 


Fleetwood 7-3958 
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Right doping of tool joints and drill collar connections is a 


must for drill string thread protection. 


The compound must spead completely around the threads 
but must not harden or squeeze out under high-pressure or 
temperature. It must remain soft in the can at all tempera- 


tures and in all weathers for easy, time-saving application. 


WECO Tool Joint Compounds, Zinc-base No-Gall and Lead- 
base Lo-Tork, meet every requirement for right doping. 
Finely screened pure metallic zinc or lead is dispersed in a 
neutral oil with a tacky additive for real thread protection. 
WECO Compounds never require thinners and are not 


affected by extremes of hot or cold weather. 


Dope your string right! See your Supply Store for No-Gall, 
50% pure metallic zinc base, or for Lo-Tork, 50% metallic 


lead base ... the best thread protection your string can have. 


c-a-se | 


’ 
+ 


WELL EQUIPMENT MFG. CORP. 


HOUSTON TEXAS 


Division ef CHIKSAN COMPANY 
FOOD MACHINERY AND CHEMICAL CORPORATION ine 





PLENTY OF “BEEF” WHERE IT COUNTS THE MOST 


/ O = tC Long years of experience have proven the 
- O case absolute necessity for the generous factors 
of safety designed into the gears, shafts, 
bearings and structural members 
° PPew of LUFKIN UNITS 


LUF Kin 


—T «6 


— 
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FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 


tranch Sales | Houston e Natchez e Corpus Christi e Lafayette e Dallas e Kilgore e Odessa e Hobbs e Oklahoma City 
Shreveport ¢ Wichita Falls @ Los Angeles @ Bakersfield ¢ Effingham e¢ Casper ¢ Denver e Sidney @¢ Great Bend 
Midland e Farmington @¢ Seminole ¢ Tulsa ¢ New York e Pampa e Sterling © Maracaibo, Venezuela 
Lutkin equipment in Canada is handled by 
THE LUFKIN MACHINE CO.. LTD.. 9950 65th Avenue. Edmonton, Alberta, Canada , Regina, Saskatchewan, Canada 


ind Service: 


Gardner-Denver “Quadril”’ 
saves four men...one tractor 


What it takes to drill four blast holes 





Fast blast holes, four at a time, with one man 
doing the work—that’s what the “Quadril’’* &) 

means in trenching rock. All four of the fitt ip 
“Quadril’s” fast-acting, heavy-duty rock drills | i 

are operated by hydraulic remote control—at all : USING TWO TWIN. TYPE , 


USING A GARDNER-DENVER “QUADRIL 


the finger-tip command of one operator. Thus, ' 
the “Quadril” eliminates three drillers, tractor Ewin AY Fede: " 
and tractor operator required for twin-drilling NOT ia 

methods. Write for bulletin. 


4 











* Trade Mark 2 TRACTOR OPERATOR 





Ps ENGINEERING FORESIGHT—PROVED ON THE JOB 
bE? * IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 


Sin ce 18% 


Gardner-Denver Export Division, 233 Broadway, New York, N. Y 


Oil field offices: Dallas, Houston, Tulsa, St. Louis, Los Angeles, New York, Pittsburgh, Denver, 
New Orleans, San Francisco, Kansas City, Winnipeg, Edmonton 
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MORE 
PIPELINE 
OIL? 


HALLIBURTON'S VIS‘O 





sa 
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Vis-O-Frac is a gel of native crude oil, kerosene or diesel oil ... 
contains no free water... affords stability under agitation, low friction 
pressure, and little change in viscosity with increase in temperature. 


Though fluid loss is low, it can be further lowered with special addi- 
tives, if desired. With Vis-O-Frac, the tendency for sand to settle out 
during slow pumping or stoppage is reduced. 


Shut-in time after treatment is reduced through rapid thinning and 
mixing with formation oil . . .“Pipeline” oil may be produced and sold Rah: ton your 


without treatment. free copy of 
Halliburton’s 


For more information about Halliburton’s Vis-O-Frac and other NEW bulletin 


eo oy 
. ° p . “Elements of 
fracturing treatments ...to determine which is best for your well... Hydraulic 
call Halliburton Fracturing Services. me = Fracturing.” 


HALLIBURTON FRACTURING SERVICES ci wet cence commans 


Duncan, Oklahoma 


FIRST AND FOREMOST 
IN ALL FRACTURING 
SERVICES 
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NEW DESIGN 








Boasting over 100 horsepower for 
every foot of beam this new Penrod 
rig is a new concept in barge design. 
Gone are the frills and showboat 
accommodations. This new barge will 
drill to 20,000 feet and packs the 
equipment to do it in just 30 feet of 
width and 186 feet of length. Draw- 
ing only six feet under way she will 
go up to most locations without 
dredging or widening. 


Let Brewster quote you on a draw- 
works designed to your special drill- 
ing requirements. 





Turn the page to see the other power features of Rig 42 
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Starting top side Rig 42 has a Brewster N-12 Reserve Powered 
Drawworks. Two “Cat” Turbo charged D-397's furnish the 
power. A unique offset compound on the N-12 places the 
engines opposite each other. This shortens the overall draw- 
works and compound length to just 18’ 6”. 


Capable of 20,000 foot drilling the Brewster N-12 has eight 
forward and two reverse speeds. Four speeds are available at 
the rotary table. A field proved design, the N-12 turned in a 
First Hole record of 11,200 feet in eleven days’ time including 
spudding in and crooked hole trouble. : 


was designed by Brewster 
to fit Rig 42’s new concept in barge design. Developing over 
1200 horsepower the Turbo charged “Cats” are linked to the 
drawworks by a minimum of compound and chain, requiring 
only 10°8” in depth behind the drawworks. Note how aux- 
iliaries such as the air compressor and oil pumps have been 
placed to use a minimum of space yet they are completely 


accessible. 


the hull wastes no space yet allows 
plenty of work room. Each pump is powered by two Turbo 
Charged D-397 
the foreground. Dry mud storage Is provided in after section 


of first deck. 


“Cats”. The full mud system can be seen in 


and 8SX swivel 
handle the drilling string. 
The Rotary Table is a Brews- 
ter 278”. This “Matched 
Equipment” for the Reserve 
Powered Brewster N-12 gives 
Rig 42 a balanced team to 
speed drillin 


a 
S: 


THE BREWSTER COMPANY, INC. 
Shreveport, Louisiana 

SUPPLY HOUSES 

Howard Supply Company ¢ Apex Equipment Company ¢ Bovaird 
Supply Company ¢ Industrial Supply Company ¢ Murray Brooks, 
Inc. ¢ United Supply and Manufacturing Company ¢ Export Sales: 
The Brewster Company ¢ (HOMCO) Houston Oil Field Material 
Company, New York, N. Y., Houston, Texas; Mexico City, D. F. 





Anti-lock prevents 
relative rotation between 
anchor cage and tubing 
while running 


Guiberson 
permanent completion 


TYPE A 
DRILLABLE PACKE 


runs and sets easily, quickly 


Re-latch threads prevent 
upper slips from setting 
until ready. 


Long, flexible drag 
springs allow easy 
—. ¢ Built-in safety against premature setting 
¢ Set and produce in '/2 tubing trip 


¢ Unequalled rubber seal 


Guiberson Type A Drillable Packer gives you a 
versatile packer for many uses..single or multiple 
zone production, acidizing, pressuring operations, 


| water-flooding, testing, corrosion control and many others. 
* . ° 
New safety factors against premature setting are 
(VIBE 
~ 


provided since the transmitting of drag from tight casing 
or impact from junk is direct to the tubing string. 


The Type A can be set and placed in production 
with only 12 tubing trip. Spacing problems are easier, 
especially when run in combination with a multiple 


Special seal protects 

against fouling from 

sand or scale. 
zone packer. From rig floor to completion, the 


Type A runs and sets faster than any other 
permanent packer. 


Guiberson superior quality rubber and special 
lead-alloy thimbles compress fully for a leak-proof 
seal. Setting is quick, easy and uncomplicated ..may be 
set by wire line. Available in 5” through 75” sizes 
for 2” or 242” tubing with a full line of stingers and 


Internal shoulder creates 
a differential piston 
inside rubber to cause 

a tighter seal. 


accessories. Ask your Guiberson representative 
for a recommended installation or write for full details. 


Full setting force is 
transmitted to packing 
element through lower 
head. No scrubbing 
action between lower 
slips and casing wall 
during setting stroke. 
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HP-18000 Wheland Pump. Mr. Alan 
Norwood, Co-Owner of Norwood 
Drilling Co. is shown at left; at right, 
Wheland representative A. B. Drake. 


{ 


” PERFORMANCE / 


Dear Mr, Street. 


“... has fully met our expectations 
on performance... ” 


“have had no expense on this pump” 


WHELAND 
HP-18000 


DUPLEX SLUSH PUMP 


7%"' x 18, 750 HP Nominal Input at 60 RPM. 


Discharge Pressure with 7%" liner, 1322 PSI; 


Discharge Pressure with 52‘ liner, 2700 PSI. 
BULLETIN ON REQUEST 


AN, 


ROTARY DRILLING MACHINERY 





T Hi E W M F L A N D Cc oO M PA N Y DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.— 
Main Office: Wichita Falls, Texas * HOUSTON OIL FIELD MATERIAL 


CHATTANOOGA, TENNESSEE, U.S.A. COMPANY, INC.—Main Office: Houston, Texas * JONES~ AND 
LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 


DRAW WORKS e SLUSH PUMPS e ROTARIES Drawer 2481, Tulsa 2, Oklahoma. 


EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 
CROWN BLOCKS e TRAVELING BLOCKS e SWIVELS way, New York 7, New York—Broad Street House, London, E. C. 2, 


England. 
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FIELD REPORT 


FLOOD: Salem Unit 
PUMPS: 10 Aldrich Pumps 


2 Variable Stroke, 2 Triplex, 2 Quintuplex, 4 Septuplex 


FLOODING STARTED: April 1953 
EXPERIENCE TO DATE: 


Pumps operating currently under 800 lb pressure, delivering 
171,000 bbl a day. Handle mixture of fresh water and oil 

field brine. Routine maintenance every 4000 hours. Customer 
reports pump operation and Aldrich field service "satisfactory." 





Field parts stock available in Carmi, IIl.; Charleston, W. Va.; Houston; 
Los Angeles; Odessa aiid Tulsa. For further information, write the 
Aldrich Pump Company, 26 Pine Street, Allentown, Pa. 


the toughest pumping problems go to 
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D&S TRUCO Tri-Dia JET ACTION Bits! 


same amazing results that drillers have had in these 


In every major oil area, through all formations D&S 
rri-Dia Jet Bits have set unequaled highs in drilling 
for less. In all cases faster penetration rates and longer 
bit life have resulted in substantial over-all rig savings. 
D&S Truco Bits are not “on the shelf” items. Each bit 
is carefully engineered to fit ... (1) volume circulated, 


(2) type mud, (3) formation, etc. Only careful plan- 


ning regarding your drilling program can give you the 





B 16 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





areas ... Mid-Continent area, Rocky Mountain area, 
Permian Basin, Gulf Coast area, Canada, the Middle 


East, Venezuela, and Brazil 


WRITE TODAY’! One of our sales engineers will call 
on you and explain this revolutionary Tri-Dia Dia- 


mond Bit. 


TRUCO DIAMOND BITS 


INC. DIAMOND DRILLING EQUIPMENT 
6210 NORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 


OFFICES IN ALL PRINCIPAL O11 AREAS 


Ultra Fine Diamond Equipment for the Oilfield 
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350,000 ft of this lightweight, corrosion-resistant piping of Alcoa Aluminum form flow lines, gathering lines and tank 


battery lines. The pipe’s light weight keeps laying costs low by making possible larger truck loads, smaller crews 
and faster laying. Excellent corrosion resistance gives the aluminum pipe long service life with no maintenance. 


Light, strong, corrosion-resistant ... 
Alcoa Aluminum Pipe links well heads with 


tank batteries for major oil producer 


A major oil producer now joins well heads with tank 
batteries in a new field through some 350,000 ft of light, 
strong, corrosion-resistant ALCOA® Aluminum Pipe. 
Why? The reasons are simple. 

The company has found that the light weight and 
handling ease of aluminum pipe mean important savings 
in pipe laying costs. Such savings have run as high as 
77%. Still other economies are possible in service because 
of the excellent corrosion resistance of aluminum pipe 
and its good mechanical properties. The important net 
result is this: piping that is very frequently the most 


eeeerereee een ee eee eee ee eee eeee eee eeeeeeeeee 





“ALCOA THEATRE” ALCOA 7. 
Exciting Adventure ALUMINU AA 
Alternate Monday Evenings ALusimus comsany oF amensen 
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economical in terms of actual cost per foot in service 

You, too, will find that portable piping of ALCOA 
Aluminum is frequently the best and least costly answer 
to your oil country piping needs. It is available in quan- 
tity through most major oil field supply houses. Quick 
couplers of aluminum are available for temporary lines 
through the same suppliers. 

Get the full story of the many benefits you get when 
you use portable piping of ALCoA Aluminum. Mail the 
coupon now to get your free copy of the descriptive 
booklet, Portable Oil Country Service Piping 


Aluminum Company of America 

918-E Alcoa Building 

Pittsburgh 19, Pennsylvania 

Please send me your free booklet, Portable Oil Country Service Piping 


Nome Title 

Company 

Address 

City Zone Stot 
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DODGE 


PILLOW BLOCKS 


Timken. Bearing Equipped 


America’s super-quality line— 
with a 34-year record of keeping 


performance up and cosis down/ 
Five types—to fit practically 
any service condition. All as- 
sembled, adjusted, lubricated 
and sealed at the factory for 
precision performance—long 


life — dependability. 


SPECIAL DUTY TYPE ———»> 


Designed for extreme precision 
and high load capacities. 


Fully self-aligning. 


Special Duplex Timken Roller 
Bearing with tapered bore. 


Split tapered sleeve with straight 
cylindrical bore extends through 
entire length of housing. 


Easy to mount or demount. 
Adapter nut (or collar) clamps 
adapter sleeve to shaft with ex- 
treme firmness 


Automotive type piston ring seals. 
Bearing is sealed both on and off 
the shaft. 


Rugged semistee! outer housing. 


Elongated bolt holes provide for 
lateral adjustment. 


Special dust cap protects lubri- 
cation fitting. 


Shaft sizes 1%" to 8". Ask your 
local Dodge Distributor—or write 
us for Bulletin A670 giving com- 
plete technical data on America’s 
most complete line of mounted 
bearings. 


~ 


X 
tg 


DODGE MANUFACTURING CORPORATION, 7900 Union St., Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge 
Distributor. Factory trained by Dodge, he can give 
you valuable help on new, cost-saving methods 
Look in the white pages of your telephone directory 
for ‘Dodge Transmissioneer.”’ 


f 
* 
/ . 
~ q 





of Mishawaka, Ind. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV E CARI 
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JET SPEEDBOAT 


Recoud Breaker 


Donald Campbell of England is the world's record-breaker 
for speed in a jet-powered boat. He traveled 
225.36 miles per hour in a test on Lake Conistono 
in England on September 19, 1956. 











Security's jet bit S3-J wins increasing favor with 


Lovisiana Gulf Coast drilling contractors. 


Drilling Superintendent James Sharon (left) 
Continental Drilling Company, Inc., New Orleans, 
aboard one of Continental's drilling barges, 


“talks it over’’ with Security's Leroy Guidry. 


Says Sharon, ‘‘We bought our first S$3-J in Louisi- 
ana, about three years ago. Our rigs run more 
than 50% Security. Your rigside service can't be 
beat; and bit performance matches service." 


Good reasons why Security is now 2nd in sales! 





Wherever you drill, experience that plus # bit 
of Security, product of vanguard engineering .. . 
sterling quality ...worldwide uniformity... 


matchless rigside service! 


ENGINEERING DIVISION 
DALLAS, TEXAS . WHITTIER, CALIFORNIA 
EXPORT OFFICE: P. O. BOX 13647, DALLAS, TEXAS 





CANADA: Security Engineering Canada, Ltd., Edmonton, Alberta, Canad 
W. HEMISPHERE: Security International, C.A., Caracas, Venezuela 
E. HEMISPHERE: Security International, C.A., London, England 











Write today for free booklet illustrating and describ- — ? 
ing 39 record-breaking sports achievements. = 
RS 


\ 


{ 
ES3- Illustrated 





is 
WALL SCRATCHING 
"POINTLESS 2?” 


NOT wren you use Baker 


ROTATING Wall Scratchers . 
W/TH “PLOW ANGLE” WIRES! 





Operators who prefer “Rotating-Type” Scratchers will find the new 
Baker ROTATING Wall Scratcher (Product No. 903) far more 
effective than typical scratchers with “pointless” trailing wires. 
See in Fig. 1, how the right-angle bend at the ends of the wires in 
Baker ROTATING Scratchers provides a “plow angle” point which 
must dig in and effectively remove mud cake. Compare these results 
with the “pointless” action of trailing wires which are merely 
dragged over the mud cake without removing it; see Fig. 2. 

Note also in Fig. 3, how the “plow angle” scratching point is 
maintained over a wide range of clearances—even under slim hole 
conditions—as each wire automatically adjusts to meet the wall 
of the hole. 

Shock absorbing spiral springs, mechanically held by the double 
body thickness, prevent distortion of the scratcher wires both while 
running-in the hole and throughout the scratching operation. 

Ask the Baker representative in your area for details of spacing 
and installation. Try this successful aid to “first-time’’ cementing. 





If you prefer RECIPROCATING Type Wall Scratchers, Baker Solid-Ring 
SLIP-ON Scratchers, or Baker HINGE-LOK Wall Scratchers will bring you 
CONTROLLED SCRATCHING by removing the mud cake only throughout the 
area to be cemented. 


BAKER OIL TOOLS, INC. 


HOUSTON / LOS ANGELES / NEW YORK 


BAKER ROTATING 


ROTATING - A WALL SCRATCHER 
WALL SCRATCHER 


“THE PLOW ANGLE POINT DIGS IN 
REGARDLESS OF ANNULAR CLEARANCE 
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Buzzini Rig No. 8 looks like 
many other heavy duty rigs — 
but a closer view shows many 
refinements that have paid off. 


ENGINEERING, 
INGENUITY 





PAY OFF ON BUZZINI RIG NO. & 


Outstanding Features: 


Driller's console empty while rig drills 
ahead. All controls are pneumatic. 
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Rugged new automatic driller 


Atmospheric cooling sections for engines 


Remote recorder to plot block position vs time 


Sub-floor mounted drawworks — at truck-bed level 


Open substructure allows 15 ft headroom 


Unitized catworks and rotary 


Remote-controlled brake at sitting position console 


Arthur P. Buzzini, vice President 
Buzzini Drilling Company 
San Antonio, Texas 


ASIDE FROM THE NEW AUTO- 
MATIC DRILLER our engineers de- 
vised with the help of several instru- 
ment companies and the remote 
traveling block recorder, Rig No. 8 
cannot be considered a new and com- 
pletely different rig in its own right. It is 
rather an evolution of rigs — the latest 
but perhaps not the last —- that started 


with Buzzini Drilling Company's Rig 
No. 5 in 1949, 

At that time it was decided to de 
viate from the standard rig set up to 
achieve better economy of operation 
greater ease in moving and setting up 
and maximum operating safety 

From our standpoint, Rig 5 proved 
that the modifications we made (which 
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were publicized in industry literature) 
not only paid off but pointed the way 
to future modifications. Our Rigs 6 
and 7 were constructed along the same 
lines as Rig 5, and in addition, modified 
during their operating life as needs and 
new ideas arose. Buzzini Rig 8 is a logi- 
cal evolution of the preceeding rigs. 


Substructure 

Rig 8 has a 16-ft floor made up of a 
7-ft sub-base and a 9-ft structure, each 
of which can be moved easily under 
any bridges or underpasses in this area 
When the rig is assembled, and run 
ning, trucks or tractors can drive right 
up to the blowout preventers — the 
headroom beneath the floor is some 
15 ft, and the only obstructions are the 
rathole and mousehole. 


Drawworks at Truck-Bed 
Height 

Setting the heavy drawworks high 
on top of the structure requires addi 
tional bracing in the substructure, and 
it considerably complicates the moving 
task. Actually, there is little reason to 
set it there what with the excellent re- 
mote controls that are available today 
As a matter of fact, the only logical 
excuse for setting the drawworks on the 
floor of a large size rig is that the cat- 
works is an integral part of the draw- 
works. 

On Rig 8 we designed a substructure 
at low-boy height (44-in. above the 
ground). This required that the con 
trols be remote in order that the driller 
could operate them from the floor 
This required surprisingly few modi- 
fications, Clutch and throttles are op 
erated by air on most standard rigs 
anyway, and it has been the drum 
brake controls that tied the driller to 
the drawworks. In 1949 we first tried 
air-actuated brakes, and nine years and 
four rigs later, they are still proving to 
be very satisfactory. 

With the brake problem solved, the 
drawworks can be set under the floor 
and out of the way. This position al- 
lows us to realize these advantages: 


1. Ease of placement and removal, 
Less vibration, 
Smaller and lighter structures, 
More floor space for working, 


Shorter belts for the pump drive, 
and 


6. Better driller visibility 


The drawworks was further relieved 
of all operations except the raising and 
lowering of the drill pipe thus making 
it a lighter, simpler and more trouble 
free machine. In fact, it is now com- 
pletely still except when it is lifting or 
lowering the drill pipe. The drawworks 
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Substructure is open — truck or tractor can get right up to the string of preventers — the 
only obstructions are the rathole and mousehole. Here, crewman is washing down the preventers 
after a round trip. 


Atmospheric cooling sections replace radiators on the drawworks engines. By eliminating 
make-up water, scale problems were eliminated. 
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power is used only when hoisting so it 
is available to drive the main drilling 
pump. For greater flexibility the draw- 
works and pump are powered by a dual 
set of engines. The dual engines have 
many advantages. During rig up, tear 
down and other operations where full 
power is not required, only one engine 
can be used. An example of this is the 
standby pump. One engine is used for 
mixing mud, two for drilling. We have 
also noticed that two engines will pull 
together whereas three tend to be hard 
to control in unison. 








ROTARY AND CATWORKS 

To eliminate open or non spray lub- 
ricated chain drives the rotary is pow- 
ered by a direct drive engine through a 
torque converter and a hydraulic tank 
transmission which gives three speeds 
forward and one reverse. The univer- 
sal shaft drive runs under the floor to 
the rotary, which is also flush with the 
floor. The shaft drive eliminates side 
pull on the rotary thus extending bear- 
ing life. 

Because the rotary engine must run 
only intermittently when tripping it was 
a logical source of power for the cat- 
works. Catheads are mounted on the 
rotary unit and are easily controlled 
from the driller’s position pneumati- 
cally. The rotary and catworks are, of 
course, unitized. 


Rotary and catworks are unitized. Rotary table, engine and catworks are skid mounted 
making up a structural member of the sub-structure. Catheads pull line away from the driller 


SOLUTION TO RADIATOR 
TROUBLES 

In South Texas there are many loca- 
tions that require a set up with the en- 
gine radiators backed into the wind. A 
20 mph breeze will effectively stall the 
air circulation through most radiators 
and a hot engine always means trouble. 
A non-directional cooler similar to 
those used on stationary compressor 
units driven by a universal shaft com- 
pletely stopped all radiator and cooling 
problems. Make up water is almost nil 
virtually eliminating scale problems in 
the cooling system. 


DUAL FUNCTIONS 
To carry out the theme of each piece 
of equipment doing a special job, the 
electric and air utility units, again dual, 
are mounted in a steel house. They 
must be available and always reliable in 
spite of the weather. 





Drillers Console 
To completely control the rig the 

driller is seated in a chair at a console. 

The pneumatic valves most often used 

are in two rows with those seldom used 

at either side. A hand throttle with a 

Vernier adjustment is used for drilling 

and a foot throttle for tripping. At the 

driller’s right is the hand control for 

the drum air brakes; his left foot op- 

erates the magnetic particle brake Rotary and catworks engine overhangs the rig floor. Rotary has direct drive 
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Crew spins kelly sub into drill pipe in mousehole. Catheads pull 
line away from driller to reduce potential hazard. 


Also, at his right is the blowout pre- 
venter Operating panel, remotely con 
trolling an accumulator unit off the 
floor. 

The chair for the driller might seem 
to be a departure from tradition to 
some but a machine operator works 
more easily and is less tired when 
seated, Physical effort to operate any 
of the pneumatic valves can be per- 
formed by one finger. 


Automatic Driller 

We have always been concerned by 
the fact that the most highly trained 
man in the crew, the driller, stays so 
busy operating the rig while drilling 
that he has little opportunity to oversee 
the whole job. To release him from 
watching the weight indicator required 
an automatic driller. 

Our first automatic driller operated 
the drum brakes. But after much trial 
and error and many modifications we 
devised a system that takes a signal 
from the drilling line tension to keep 
the desired weight on the bit. Draw- 
works drum brakes are not involved. 
When the master clutch is disengaged 
the automatic driller is engaged, con- 
trolling the feed-off through an air 
brake and drawworks shaft. The driller 
is now free to generally supervise the 
entire rig operation and he becomes 
once again a foreman rather than an 
operator. 


Safety 
The theme of Rig No. 8 develop- 
ment has been safety. In the design of 
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the drum brakes the air is used to re- 
lease the brakes; they are engaged by 
2-ft long springs that travel 56-in. from 
release to full engagement. Air against 
a piston compresses the spring and re- 
leases the brakes; thus, an air failure 
would set the brakes. Backing this ac- 
tion are two more automatic safety de- 
vices. When the brake lever is fully de- 
pressed it bumps two valves open — one 
dumps all the air from the brake sys- 
tem in the event of an air valve failure, 
the other places full air pressure be- 
hind the brake cylinders to help the 
springs in the rare event of spring 
breakage. Both springs would have to 
break for brake failure as only one is 
needed to stop the drum. 

Backing up the drum brakes is the 
magnetic particle brake. With the use 
of this device slips may be set at 13,000 
ft without the use of the drum brakes 
A light on the driller’s console shows 
when this brake is available. A solen- 
oid valve also gives an air warning if 
the electrical current is broken. 

When the rig is drilling with the 
automatic driller in control, the mag- 
netic particle brake is in the full “on” 
position — not to help the driller, but 
to be able to prevent the blocks from 
falling to the floor if the auto driller 
should fail. Company rules make it 
mandatory that some member of the 
crew be on the floor at all times when 
the rig is drilling to monitor the op- 
eration of the auto driller and to inter- 
cede in the event of a washout, twist- 
off or any other accident. 

A flush unobstructed floor, catheads 


In the toolpusher's office, the position of the traveling block is dually 
recorded by instrument on wall. 


pulling away from the driller, and air 
slips are also important safety features. 


Other Features 

The toolpusher’s office bunkhouse 
has two rooms; one contains four built- 
in bunks and an air conditioner, the 
other room contains a desk, a built-in 
stand-up table, and a bench. Built-in 
features make the whole setup easy to 
keep clean. Above the desk on the wall 
is a rig recorder which traces a dupli- 
cate chart of the rig operations. The 
chart records traveling block position 
vs time giving the pusher and the main 
office a record of trip time, bit per- 
formance, and any shut down time that 
might have occurred during a 24-hour 
period. Charts are sent to the main 
office and to the operator each day. 

For the past year Rig No. 8 has been 
drilling Edwards lime wells to a depth 
of 11,000 to 12,000 ft. Its capacity is 
13,000 ft with 4% -in. drill pipe. Draw- 
works is powered by two 605 hp gas- 
butane engines which also drive the 
8 by 20-in. main mud pump. The 
standby pump is driven by two 276 
hp engines. The rotary engine is 
rated at 248 hp. The preventers are 
two QRC ram-type units with a “dough- 
nut”-type unit on top with choke mani- 
fold outside of the structure. Two 8 by 
30 by 5 ft mud tanks complete the rig 
picture. 

Rig No. 8 is not by any means the 
final answer, being only the present ex- 
pression of our attempt to assemble 
and work better rigs for more efficient 
drilling. xx 
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Rising cost 








of oil Operations 


has become a matter 


of serious concern for 


all of us. Just how serious is 
reflected in this recent statement 


by a Pan American Petroleum Corporation 
official: “The increase of steel prices effective July 1, 1957, 
was the third within the year. This raise caused average oil 
country tubular goods prices to increase $10.35 per ton. 
Thus, the total cumulative increase in cost of tubular goods 
during the year ending July 1 was an average of $33.50 per 
ton. We use about 62,000 tons of casing and tubing a year. 
That means an additional cost in a single 12-month period of 
over $2,000,000 for tubular goods alone.” 

The initial impact of this price spiral on the cost of var- 
ious oil field items is difficult to measure. But a study of the 
rising costs of field equipment in recent years sounds an 
ominous warning of what lies ahead. To illustrate how op- 
erating costs are climbing, look at just one field in One area 

-the story is the same everywhere. 

Spivey field in South Central Kansas was discovered just 
five years ago. Yet, in that short span of years since Spivey’s 
discovery, costs of common items of oil field equipment 
necessary for normal field operations have registered as- 
tonishing gains. Sucker rod prices are up almost 38 percent. 
Oil string casing is up 41 percent. And price spirals aren't 
limited to our producing operations. Exploration, research, 
administration have all experienced similar expense in- 
creases. Wherever there are oil operations — in Wyoming, 
West Texas, or southern Louisiana — operating expenses 
are on the rise. 


THE COSTS ARE UP ON EVERY ITEM, TOO. Up most are the 
fundamental items of oil field equipment that must be pur- 
chased in vast quantities ...to replace worn or damaged 
equipment on existing leases and to equip new leases. Most 
of these items are made from iron and steel products... 
which have increased 30 percent in price during the five- 
year life of the Spivey field, as illustrated here 

As costs for supplies and equipment increase, so do oper- 
ating costs. A prolonged era of constantly increasing costs 
for operations, with no more crude price increases than have 
been forthcoming in recent years, could offer a serious 
threat to the economic security of our industry. 

In view of the present situation, it’s important that every 
employee help in every way possible to get the most out of 
every operating dollar. There are several ways in which we 
can keep operating costs down. Here are a few: 

— A studied program for improved maintenance of tools 
and equipment so as to extend the useful life of these items 

—Special effort to salvage and place back in operation 
items which still have a measure of useful life left in them. 

— Careful attention to equipment programs to avoid the 
possibility of unnecessary installations or replacements, 

— Extreme care in operation of vehicles and machinery 
sO as to avoid undue wear or damage 

— A thoughtful approach to every phase of operations 
aimed at checking the upward trend in operating expense. 
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UP 20% Engine which drives this pumping unit cost $1015 in 
1952. Today, the price is $1225... an increase of $210 

Cost of pumping unit, itself, is up 18 percent to $3910. This is in the 

Spivey field of Kansas — but the price of the equipment is the same 

everywhere. 


Moderate price increase occurred on paint. Alumi- 
num-type, mixed here by a roustabout in the Spivey 


UP 9% 


field, was $2.75 ... now same type is $3 per gallon. 


1950 1951 1952 1953 1954 1955 1956 


Chart illustrates spiraling costs of iron and steel products in recent 
years. Three steel price increases in a single 12-month period are re 
sponsible for violent upswing of steel's price index in the years 1955 


and 1956 
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UP 36% Five years ago this 3-in. valve sold for $218. Same 
° valve today costs $298. 


UP 35% It's amazing to learn cost for wrenches and other mis- 


cellaneous items have risen as much as 35 percent 
since 1952. 


‘ ed 
UP 38% Tubing has shown alarming increase. In ‘52 a 4300 ft 
° string for a Spivey well cost $2710. That same string 


today would cost $3740 — up over $1000! 





110 


oe 1950 1951 1952 1953 1954 1955 1956 


° UP 37% Wage costs have risen faster than crude price has in- 
UP 30 %, In 1952 this high-pressure separator cost $1524. Now > eoaal Saas as EP aes oo WF pemseck. Goole 
—— prices are up only 20 percent in this Kansas area. 
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FEW ITEMS HAVE ESCAPED 


[TRENDS OF INCREASED COSTS AREN'T LIMITED TO MAJOR 
PIECES OF FIELD EQUIPMENT... tank batteries, pumping 
units and the like. Less spectacular items such as stationery, 
office supplies, adding machines .. . yes, even paper drink- 
ing cups... have advanced 20, 30, even 40 percent in cost. 
rrue, these minor items represent but a minute fraction of 
field-wide operations costs. But on a company-wide scale, a 
25 percent increase in one or more of these relatively in- 
significant office items adds additional thousands of dollars 
to our operating expense. 

Yes, this problem of increased operating costs is serious, 
indeed. It requires our most careful consideration 


ACKNOWLEDGMENT. This article was adapted from the 
December 1957 issue of Horizons, publication of Pan 
American Petroleum Corporation, who granted its publica- 
tion here x*** 


UP 24% Among smallest items purchased are wire staples for 


office use. But they aren't immune to cost increase - 


$45 per hundred boxes in 1952 to $56 per hundred today 


Standard four-door automobile reflects more modest UP 40% Adding machine, on which crude tallies are run, cost 
gain in price. Fleet price per unit is $2250 today ° $100 in ‘52. It would cost over $140 to replace the 
Comparable unit cost was $1950 five years ago same machine today. 


UP 369 Pumper's doghouse that cost us $360 five years ago Yes, even paper cups are up... from 38 to 48 
© now has price tag of $490 box. Nearly all stationery costs have risen 
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CEMENT 





PORTLAND CEMENT 


Filtrate of resin cement slurry 
that is squeezed into formation 
will set up as does the plug 
itself, as illustrated in this salt 
block squeeze. Note the 
penetration. 


James R. Williams Jr. 

District Engineer 

Halliburton Oil Well Cementing Company 
Flora, Illinois 


RESIN CEMENT 
Aids Waterflood Control 


Test of time proves assistance in shutting off low- 


pressure producing and waterflood wells in Illinois 


UNCERTAINTIES of waterflooding 
are being minimized by the growing 
use of resin-type cement which has 
proved itself to have necessary strength 
and resistance to meet most well con- 
ditions 

Thousands of gallons of resin ce- 
ment which have been used in the Tri- 
State area over the past six years 
have shown the material to be excellent 
for aiding in water control of water- 
flooding. This success is due to its (1) 
high bonding and compressive 
strength, (2) resistance of oil well 
fluids and chemicals, and (3) filtrate 
which sets up within the formation. 


Problems 

Oil-displacement operations often 
present several problems for the op- 
erator. Among these problems are: 

1. Injection wells may have a small 
portion of the formation absorb- 
ing a lion’s share of water (re- 
sulting in both waste and lower 
recovery rates). 

Loss can occur at the bottom of 
the hole, or at any point in the 
section, for that matter. 
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Non-producing formations may 
be flooded or allow water to rise 
to the surface. 

Added to these basic problems 
are difficulties of working over a 
well for flooding or producing a 
new zone, Problems can arise in 
plugging back inside casing. Hole 
size and shot fractures may cause 
trouble during plugging back in 
open holes. 


Tested in the Tri-State Area 

To help overcome these problems 
the resin-type cement was developed 
by Halliburton Oil Well Cementing 
Company in 1945 and since that time 
it has gained wide acceptance in the 
Ohio-Indiana-Illinois area. While origi- 
nally used in deeper wells along the 
Gulf Coast, it was later modified for 
the lower temperature conditions that 
exist in the Illinois basin. 


Characteristics 

This material is a combination of 
resins, water and portland cement 
which may be pumped or placed into 
the bore hole or annulus with a dump 


bailer to assist shutting off low-pressure 
producing or water flood wells. 

Adding resin to the cement slurry 
will reduce the weight to 14 Ib per gal 
but does not otherwise alter the mixing 
characteristic from that of regular port- 
land cement. 

The volume of resin cement slurry 
required for a given job will usually 
vary the mixing technique. Smaller 
batches are frequently mixed by the 
dump bailer method while larger vol- 
umes can be conveniently mixed and 
pumped with a regular cementing unit. 


New Material Formed 

The combination of water, resin and 
portland cement produces a new type 
of composition having properties dif- 
ferent from conventional water-ce- 
ment slurries. Resin cement may be 
classified as a low fluid loss slurry. It 
differs from other types of cement 
slurries in that the filtrate squeezed into 
a formation under pressure will actu- 
ally set up as does the plug itself, pro- 
viding a better bond and an imperme- 
able zone around the cement. (This is 
illustrated in the salt block squeeze in 
Photo 1.) 

Fluid loss under pressure occurs 
when the liquid phase of the slurry is 
forced into the first porous zone con- 
tacted, Result is a filter cake formation 
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as the fluid escapes, limiting the 
amount of fluid entering the zone. 

The liquid resin will usually pene- 
trate two or three inches before the 
filter cake restricts flow. The liquid 
phase generally bonds oil, gas or water 
sand and aids locking the bore hole 
plug to the formation. Voids or frac- 
tures may however prevent the resin 
filtrate from acting the same in both 
high and low permeability zones. 

High pressures are not required to 
squeeze the resin from the mixture. 
Often, a differential of 1000 psi is 
sufficient. 

The time required for setting will 
vary with the temperature of the for- 
mation but can be adjusted by varying 
the formulation of the resin cement. 
The standard mixture is normally 
recommended in areas where bottom- 
hole temperatures range from 80 to 
120 F. In general, four to six hours is 
enough time to allow before measuring 
the height of the plugs but 24 to 48 
hours are needed before proceeding 
with further operations. 

The compressive strength of resin 
cement is ample for use in most wells. 
It has no shrinkage upon setting and its 
excellent bonding properties make it a 


J. R. Williams Jr. is a BS graduate from the Pennsyl 
vania State University, 1951, with a degree in petro 
leum and natural gas engineering. He joined Hallibur 
ton Oil Well Cementing Company upon graduation 
and, after a period of training, was made field engineer 


at Flora, 


Illinois. He has been district engineer at 


Flora for the past five years. 


superior sealing material for wells. Any 
plug or shut-off with the material will 
usually be permanent and impermeable 
since the set resin cement and fluid 
resin filtrate resist all attacks from oil, 
gas, salt water, and acids 
Application Methods Vary 

Usually a dump bailer places the 
material where it is desired. The bailer 
is set on bottom to cut a metal disc and 
“dump” the contents. Special bridging 
plugs can run under the bailers and the 
material is then dumped at any point 
in the pipe or open hole. 

Dump bailers are available in most 
areas to fit all hole and pipe sizes and 


FIG. |. Water injection surveys, measuring water input rates and locations using radio 
active tracers and gamma ray counter. In this well the resin cement was dumped in 7.5 gal 
slugs to even water distribution and effect a good bottom shut-off. 


BEF ORE 





PEA GRAVEL 


TO? INJECTION SURVEY AFTER 
r ; 


‘ 


Oe 


FIG. 2. Water injection surveys, using radioactive tracers and gamma ray counter, revealed 


that only 38 percent of the water was entering the desired interval. The water, being lost to a 


hole near the casing shoe, was stopped by plugging back with pea gravel, topping with 3 


sacks of gypsum-type cement and then squeezing 292 gal of resin-type cement. Effectiveness 


of the seal is seen in the injection survey after the job. 
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up to 75 gal of material can be run at 
one time. 

rhe trucks are equipped to mix the 
materials, pressure the casing to 1000 
pst and measure the amount of fill-up 
obtained. 

For larger quantities resin cement 
can be mixed and pumped by standard 
cementing units. The cement may be 
pumped through an open-ended tubing 
or a retainer and squeezed into the de 
sired zone. The only difference between 
a resin cement job and one with neat 
cement is that resin cement may be 
pumped a longer time and will prob 
ably require less squeeze pressure 

Resin cement is often used by well 
owners to follow or “tail-in” regular 
cementing jobs. The resin material is 
placed around the casing shoe and part 
way into the annulus. This gives a good 
seal around the shoe or between 
perforations. 


Typical Resin Cement Uses 
Simple plug back jobs are often used 
in water floods to aid shutting off a 
lower zone when the upper zone is pro 
duced or injected. On longer plugged 
sections, regular or gypsum cement Is 
set and capped with resin cement 
Sometimes it’s better to squeeze the 
whole section with resin cement and 
then drill out to the desired depth 
Example: Conversion of an old Mc 
Closky producing well into an Aux 
Vases injection well would be done in 
this manner —the McClosky in 
terval is between 3100 and 3110 ft, 
while the Aux Vases runs from 3065 
to 3075 ft. The well is cased with 
5'’2-in. pipe to a total depth of 
3140 ft 
Gravel could be used to plug back 
the casing to 3120 ft with a sack of 
gypsum-type cement sealing the 
gravel to 3111 ft. A 30-gal batch of 
resin cement could then be put in 
und squeezed with an expected loss 
of between 10 and 15 gal of ma 
terial. This would leave the top of 
the plug at a point from 3096 to 
3101 ft 
Penetration of the filtrate or fluid 
parth of the resin cement would hel; 
seal off channels that could direct wate: 
away from the Aux Vases flood 
Continued on Page B-34 


B-29 





New approach 
improves accuracy of 


aA. A. Brown 

Senior Formation Evaluation Geologist 
The California Standard Company 
Calgary, Alberta 


and 


Brian Bowers 


Logging Engineer 
Imperial Oil Limited 
Calgary, Alberta 


If 1S OFTEN possible to estimate 
porosity from tne neutron log with 
improved accuracy by making simple 
Cliauges IN Certain Well-USeu equaliOus. 
One of the most common involves 
plowing neutron detiecuon versus the 
log of porosity; this permits a straight 
line piot for a limited range of porosity 
only. Mowever, plots of tne logarithm 
of neutron deflection versus porosity 
on a linear scale are found to be 
Straight lines over a wider range of 
porosity. 

Ihe neutron log is widely used 
throughout the petroleum industry tor 
quanutative esumation of porosity. For 
this purpose neutron logs are com- 
monly calibrated with a logarithmic 
porosity scale. Porosity, obtained usu- 
ally from core analysis, is plotted 
against the equivalent neutron log de- 
flection, and a “best fit” straight line 
drawn through the points so obtained. 
This line can be represented mathe- 
matically by an equation of the form 


Log ¢ = —mN, + K (1) 


¢@ = porosity 
Ng = neutron log deflection 
-m = slope of “best fit” line 
K = a constant 


Although Equation | has been 
widely used in neutron log interpreta- 
tion no theoretical justification for its 
use has been published. It is obvious 
that an equation of this form is not 
applicable to very low porosities, and 
experience has demonstrated that it 
is also inaccurate for high porosities 

Ihe relationship between porosity 
and neutron log response is governed 
by the neutron distribution around the 
neutron source. Several investigators 
have studied this distribution and have 
deduced equations describing it. These 
equations suggest a better form in 
which porosity/neutron log deflection 
correlation curves can be plotted. 

A neutron logging tool consists es 
sentially of a source of fast neutrons 

Presented as “The Relationship Between Neu- 
tron Log Deflection and Porosity” at a recent 


logging symposium in Calgary, Alberta, spon- 
sored by the Canadian Well Logging Society. 
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POROSITY 
DETERMINATIONS 
FROM 

NEUTRON LOGS 


Determination of low and high porosities now 
possible through application of a new form 
of a common deflection/porosity equation 


A COMPARISON OF THE 
NEUTRON COUNTING RATE 
vs 
POROSITY 

ENCOUNTERED IN THE 
SAN ANDRES FORMATION 
ANDREWS CO., TEXAS WITH 
TEST HOLE DATA. 

(') NO OF FEET AVERAGED 
TO OBTAIN TO THE POINT 
SHOWN, 

© FROM FIELD WELL 
—— FROM TEST WELLS 
SECTION 4769'-4998' 
HOLE DIAMETER= 9.1" 
169'CORE DATA PLOTTED 


POROSITY — PERCENT 


600 700 600 


NEUTRON-GAMMA COUNTING RATE*: COUNTS PER SECOND 
FIG. |. Diagram from a calibration chart booklet. Calibration points an 


average of several measurements. Note the deviation when attempting to plot these 
measured points using Equation |. 
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DEFLECTION FROM 


FIG. 2. Same points (used in Fig. |) are replotted using Equation 4. Neutron log 
deflection is measured from the log deflection for a porosity of 100 percent 





STD. COUNTB PER SECOND ———> 


FIG. 3. One of a series of well logging company graphs is used here to plot 
deflection against the logarithm of the porosity for five porosity values, measured 
using limestone blocks in a test pit. 
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and a detector located at a certain dis 
tance from the source. The neutron 
source and detector type vary from 
logging company to logging company 
Some companies employ detectors 
which record gamma rays of capture 
while others measure thermal neutron 
or fast neutron distribution. However, 
the porosity/deflection relationship is 
not greatly different for the several 
detector types. 


Theoretical Considerations 


Bush and Mardock' have stated 
that the intensity of induced gamma 
radiation in a cavity of rock at a dis 
tance “r” from a point source of fast 
neutrons is given by: 


SOC 
r? 


is Source strength 


is a factor due to the neutron 
energy distribution of the 
source 


is a quantity which corre 
sponds to the average effec 
tiveness with which the ele 
ments present in the rock 
convert the neutron flux into 
a gamma ray flux. It varies 
with the chemical composi 
tion of the rock 


is a factor related to the 
‘thermalizing” efficiency of 
the rock. It is principally a 
function of the hydrogen 
content of the formation 


is the distance from the 


source 


is the base of natural loga 
rithms 


If the above equation is applied to 
neutron-gamma logging, and it Is as 
sumed that the detector has an ap- 
proximately linear response to gamma 


radiation, Equation 2 is of the form 


N, ke-" (3) 


is the neutron log deflection 


is related to the source 
strength and type, the geom 
etry of the logging sonde 
and to the formation chem 
istry. (These values will be 
constant for a_ particular 
sonde and lithology.) 


is related primarily to poros 
ity for a non-shaly rock con 
taining a hydrogenous liquid 
(oil or water) in its pore 


space 
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r is a constant for a particular 


Ses6¢ logging sonde. 
NEUTRON DEFLECTION 


ve 
POROSITY Equation 3 suggests that the relation- 
ship between porosity and neutron/log 
deflection for the neutron-gamma ray 
device is more nearly of the form: 


LogNg=-—-mg@+K.. . (4) 


rather than the commonly used: 


Log ¢ = —mN, + K 


(COUNTS PER SECOND - 150 C/S) 


It is realized by the authors that 

Equation 4 is a much simplified ex- 

planation of a complex phenomenon. 

More rigorous equations describing 

neutron flux distribution (Equations 3 

and 4) lead to complex equations for 

neutron log response which cannot be 

simplified to the form of Equation 4. 

An empirical investigation of the 

utility of this equation was made. It 

was found that Equation 4 describes 

POROSITY IN PERCENT the response of neutron logs to poros- 
FIG. 4. For porosities beyond the measured range, Equation 4 gives more ity more accurately than the common- 
reasonable results when extrapolated, than that of Fig. 3, using Equation |. ly-used Equation 1. The empirical in- 

vestigation included: 


NEUTRON DEFLECTION 


1. A study of published porosity 
deflection data to see if it fitted 
the relationship Log Ng = —m¢ 


8 CORE HOLE K. 


© DATA POINTS 
@ CURVE FITTING POINTS . Application of Equation 4 to 
field problems. 


Log Ny =-m$+C 


When neutron deflection is plotted on 
a logarithmic scale, it is essential that 
deflections be measured from a proper 
reference point. The most suitable log 
zero for this purpose has been found 
to be the log deflection opposite a 
porosity of 100 percent. The value of 
this log reading has been determined 
by each service company for its own 
logging sonde, by measuring the log 
response in a large tank of water. This 
zero value is approximated closely by 
the response of the sonde opposite a 
deeply caved interval. 


POROSITY % 
re) 


Empirical Study 

Equation | and Equation 4 have 
been applied by the authors to all 
readily available porosity/neutron log 
response data. Some of these data are 
illustrated below. 

Fig. | is from a calibration chart 
booklet published by well logging serv- 
ice company “A,” for their neutron- 
gamma log. On this diagram a number 
of points are plotted of averaged core 
porosities versus averaged neutron log 
deflections opposite the cored intervals. 
The calibration points are each an 

- : average of several measurements. It is 
109 200 300 400 500 600 700 obvious that the measured points do 
DEFLECTION not fit Equation 1. Fig. 2 shows the 


FIG. 5. Calibration curve of Fig. 4, for an 8-in. borehole, replotted for com- same points replotted to test if Equa- 
parison with service company calibration curve. tion 4 fits the data. There is excellent 
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WELL STRATA INDEX 


6000 


BOREHOLE 
DIAMETER IN INCHES - 


6000 10000 12000 


INTENSITY IN ENVIRONMENTAL UNITS 


FIG. 6. Neutron log calibration chart of another radioactivity logging company with a 100 


percent porosity reading at the vertex. 


agreement between core porosity and 
neutron log deflection, when it is as- 
sumed the logarithm of the neutron log 
deflection is proportional to the poros- 
ity. Neutron log deflection in Fig. 2 is 
measured from the log deflection for a 
porosity of 100 percent. 

Fig. 3 is one of a series of graphs is- 


sued by well logging service company 
“B” as calibration charts for their neu- 
tron log. On this graph, neutron log 
deflection is plotted against the loga- 
rithm of the porosity for five porosity 
values, measured using limestone 
blocks in a test pit, for 6, 8 and 10-in 
boreholes. These data appear to con- 


Albert A. Brown obtained his MSc degree in geology 
and mathematics from the University of 

New Brunswick in 1950, and joined the California 
Standard Company, Calgary. He is presently 

senior formation evaluation geologist with that 
company. In 1955 he helped organize, and was first 
president of, The Canadian Well Logging Society 


Brian Bowers was graduated from the University of 
Birmingham (England) with a BSc in petroleum 
engineering in 1956. He joined Imperial Oil Ltd. in 
that year and has worked in the field and in 

the research technical service laboratory. 

He is now employed as a logging engineer in 

the regional reservoir section at Calgary. 
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firm Equation |. However, they can 
be replotted with acceptable precision 
in the form of Equation 4, as is shown 
in Fig. 4. For porosities beyond the 
measured range, Equation 4 gives 
more reasonable results when extra- 
polated. This can be seen in Fig. 5, 
which shows the calibration curve of 
Fig. 4 for the 8-in. borehole, replotted 
for comparison with the service com- 
pany calibration curve. 

Fig. 6 is a neutron log calibration 
chart of RA logging company “C.” 
Fig. 7 shows the curves of Fig. 6 re 
plotted on semi-log graph paper, with 
logarithm of the deflection (from the 
100 percent porosity reading) plotted 
against porosity, on a linear scale. It 
can be seen that the calibration curves 
appear as a family of parallel straight 
lines when replotted in this form 
When one of these calibration curves 
has been established, only a single 
porosity/deflection point is needed to 
establish each of the other calibration 
curves. This suggests a_ simplified 
method of calibrating neutron logs for 
various hole sizes, when a calibration 
curve for one hole diameter is avail 
able. 

Equation 4 contains two unknowns 
“m” which is governed by the geom 
etry of the logging sonde and “K’ 
which is mainly influenced by condi 
tions in the borehole. The value of 
“m” for a particular logging sonde may 
be determined by means of a “calibra 
tion curve” (i.e. an accurate plot of 
log N, versus porosity). The value of 
“K” is dependent primarily upon the 
hole conditions and must, therefore, 
be evaluated for each new hole condi 
tion, e.g., change of hole size, effects 
of casing and cement, etc. 

A successful method of estimating 
porosity from the neutron log makes 
use of a zone of known and constant 
porosity over a wide area (e.g., “Red 
beds” in Saskatchewan) as a neutron 
log calibration point. This zone of 
known porosity may be used to evalu 
ate factor “K.” The point of known 
porosity is plotted versus its corre 
sponding deflection on semi-log graph 
paper and a line is drawn through this 
point which is parallel to the calibra 
tion curve of the instrument established 
for another set of borehole conditions 
This new line is then the correlation 
curve for the new borehole conditions 
In Fig. 8 is seen an illustration of the 
accuracy Which can be obtained by 
constructing porosity /deflection corre 
lation curves in this manner 


Conclusions 

Plots of neutron deflection versus 
the log of porosity are straight lines for 
a limited range of porosity only. Plots 
of the logarithm of neutron deflection 


(neutron deflection being measured 
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FIG. 7. Curves of Fig. 6 replotted with the 
logarithm of the deflection plotted against 
porosity, on a linear scale. The calibration 
curves now appear as a family of parallel 
straight fines in this form. 


from the “100 percent porosity” refer- 
ence line) versus porosity on a linear 
scale are straight lines over a wider 
range of porosity; using these plots, it 
is often possible to estimate porosity 
from the neutron log with improved 
accuracy. 

The setting up of neutron log cali- 
bration curves for a range of borehole 


(Continued from Page B-29) 

Bottom-shut-off is a second type of 
job that has been successfully com- 
pleted with resin cement. In this opera- 
tion, water production is shut off at 
the base of a zone or injection wells 
are protected against excessive water 
loss by sealing off an entire zone. These 
zones are usually located by radioactive 
isotope surveys. (See Fig. 1.) 

Here's an actual well experience: A 
Benoist injection well was surveyed 
using radioactive tracerand a gamma 
ray counter lowered into the well. 
The survey showed that all of the 
injection water was leaving the bore 
hole at the bottom two feet of the 
producing formation. Resin Cement 
was dumped 7% gal at a time to 
even water distribution and close 
the fractured zone. The plug ran six 
feet above the loss zone. 

The radioactive log run several 
months later showed that water was 
now entering the sand as desired. 
Resin had penetrated the sand face 
and sealed the hole, preventing any 
water loss to the bottom of the 
zone, 

Zones of loss within formations 
sometimes occur. Sealing a zone of this 
type involves isolating it as much as 
possible. From below, protection 
should come from a gravel and gyp- 
sum cement plug and from above, fill- 
up should be controlled. 
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FIG. 8. Accuracy that can be obtained by constructing porosity/deflection 


correlation curves is illustrated here. 


conditions, using a single reference 
point of known porosity, is feasible for 
some logging sondes 
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The resin dumps need to be small 
and sufficient dumps made until the 
material is placed one to three feet 
above and below the water zone. The 
necessary pump pressure should be 
kept on the resin while it sets. After 
waiting 24 hours, careful drilling 
through the resin cement plug will open 
the hole from top to bottom. But if the 
vertical permeability is low enough to 
prevent free water movement around 
the formation, a seal off should be ob- 
tained. Obviously, this is more effec- 
tive in open hole than through 
perforations. 

Casing shoe leaks can often be sealed 
in the same manner as described above. 
The producing formation should be 
protected by a gravel and gypsum ce- 
ment plug within two feet of the shoe. 
Then resin cement is dumped and 
squeezed until the material is set. Re- 
peating this until the material is filled 
up to the casing, the set material can 
be drilled within 24 to 48 hours and 
the well put back in operation. 

A similar job may be done if a large 
open hole section is taking water and 
a zone below is to be flooded. This 
permeable zone between the injection 
zone and the casing should be shut off. 

Here's how: The Blank No. 1 has 

7-in. casing set at 1962 ft and total 

depth is down to 2033 ft. A Me- 

Closky limestone zone needs flooding 
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between 2018 and 2024 ft. When 
the well is surveyed (see Fig. 2) find- 
ings show that only 38 percent of the 
water is entering the McClosky in- 
terval and the rest is going through 
the hole near the casing shoe. Setting 
a liner is deemed impractical, so the 
space to 2018 ft is plugged back with 
gravel and to 2012 ft with three sacks 
of gypsum cement. Next 292 gal of 
resin cement are placed and then 
loaded with water to put pressure on 
the material. The material fills up 15 
ft into the casing and when drilled 
out to the bottom a survey shows that 
the injection rate into the McClosky 
at 2022 to 2026 ft is moving steadily. 


Special Problems 

Sometimes it’s desirable to change 
the fluid loss characteristics of resin 
cement to fit permeability and porosity 
conditions. That is, a low fluid loss ma- 
terial is used in zones with low perme- 
ability and porosity while a high fluid 
loss material is used in those zones with 
high permeability and high porosity. 

In other cases it may be a very use- 
ful property for selective plugging 
where a deep, penetrating seal is 
needed. Controlling this characteristic 
of resin cement is possible, but the well 
owner should use it carefully because 
of difficulties of knowing the zone’s 
permeability and porosity. *** 
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impressive history of... 


LIGHTWEIGHT DRILL PIPE 
IN SLIM HOLE DRILLING 


FIG. |. Woolf & Magee, Inc. has equipped this trailer-mounted cantilever drilling 
rig with a drilling string of 2%-in. OD, 6.5 Ib-per-ft, N-80 tubing. 


By the end of 1957, Woolf & Magee, Inc. 
had drilled 44 wells for a total of 275,240 
ft with 27s-in. tubing ... without a hitch 


J. W. Arnold 


Woolf & Magee, Inc., Tyler, Texas 


WITH THE PURCHASE of a third 
slim hole rig in May 1955, Woolf & 
Magee, Inc., began using a drilling 
string of 27%-in. OD, 6.5 Ib-per-ft, 
N-80 tubing for drilling purposes. The 
first two slim hole rigs assembled by 
Woolf & Magee were equipped with 
strings of 2%-in. OD, 10.40 Ib-per-ft, 
grade E drill pipe with API internal 
flush tool joints. The decision to ex- 
periment with 27%%-in. tubing was 
reached in an effort to improve on 
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three critical factors: Hydraulics, 
weight, and initial cost. 

Briefly, it was the intention to as- 
semble this string as cheaply as pos- 
sible, experiment in drilling slim holes, 
salvage the tubing for production pur- 
poses if unsatisfactory for drilling, or 
continue to use the string for drilling 
purposes as long as possible and then 
use for production purposes should its 
condition permit. This string of tubing 
is still in service and, as of January 


P 425.215 


31, 1958, has drilled 44 wells for a 
total of 275,240 ft of hole. The record 
has been accomplished without a single 
failure in either the tubing or the tool 
joints. 


Composition of Drilling String 

Specifications of the tubing and tool 
joints are: 

Tubing: 2%-in. OD, 6.5 Ilb-per-ft, 
N-80, EUE, seamless, range 2, 8 
round thread. 

Pool joint: 2%-in., API internal flush 
tubing tool joint, 44%-in. OD, 2% 
in. ID, threaded for application 
on 2%-in. API EUE tubing. 

Fig. 1 shows a cutaway view of the 
tool joint with the major joint dimen- 
sions. The tool joints were applied 
with a controlled torque makeup vary 
ing from a minimum of 3500 ft-lb to a 
maximum of 4500 ft-lb. The joints 
were neither counterbore-welded nor 
given any application of hard metal 

In discussions prior to assembling 
this string of pipe, the probability of 
last engaged thread failures was stressed 
at every opportunity. However, a de 
sire to be able to use the tubing for 
production purposes with a minimum 
of conversion difficulty should it prove 
unsuccessful in drilling operations led 
to the decision merely to buck on the 
joints, 

Drill collars used with the tubing 
string consist of eight 30-ft by 44 -in 
OD by 2%-in. ID flush type drill col 
lars with 27%-in. internal flush boxes 
and pins. For use in 6'%-in. holes 
where additional weight is required, a 
string of twelve 30-ft by S-in. OD by 
2%-in. ID drill collars with 3%-in 
boxes and pins is available 


Rig Specifications 

Derrick: 94 ft, trailer-mounted canti- 
lever drilling mast, 300,000-Ib ca 
pacity, 8-ft 8-in. substructure 

Power: One 6-cylinder, natural gas or 
butane engine 212 continuous hp 

Pump: 71 -in. by 12-in., skid mounted 

Rotary: 17'2-in., 200-ton capacity 

lraveling block: 100-ton capacity 

Hook: 60-ton capacity 

Swivel: 60-ton capacity 

A summary of the drilling record to 
January 31, 1958, is shown in Table | 
Thirty-four of the 44 wells have been 
drilled within a 60-mile radius of 
Natchez, Mississippi, with most of the 
wells in this area testing the Wilcox 
formation. The remaining 10 wells in 
clude four wells in east-central Louis! 
ana, one in south Louisiana, and five in 
Mississippi, northwest of Jackson 
Mississippi. 

Five of the wells have been drilled 
below 8500 ft and the record depth is 
in Cameron Parish, Louisiana, in a well 
drilled to 9960 ft. 

The average depth of wells drilled 
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TABLE 1, Summary of Wells Drilled with 2%-In, Tubing. 


Total 
Number Footage 
of Drilled 
Wells ft 
7235 
183,787 
81,228 
2090) 


275,240 


Total 
Rotating 
Hours 


Avg Footage 
Depth Hours per Rotating 
Drilled per Well Hour 

ft hr ft 
7235 ) 11.71 
O54 53 1? SO 
5802 13 42.24 


57.50 


Average Average 


9 97 





ew 








Courtesy Reed Roller Bit Co., Houston, 


FIG. 2. This is the tool joint used in the drilling string of 2%-in. tubing. Dimensions of the 


joint are: 
Pipe Pipe Tool Too! 
Upset Joint Joint 
1D (E:) 1D (E) OD (H) 
in in in 


“744i 


Upset 
OD (Dx) 
in _ 
3-3 /32 2 a 


with the tubing is 6255 ft. This figure 
compares with an average depth of 
5100 ft in 150 slim holes drilled by 
Woolf & Magee using 2%-in. OD, 
10.4 Ib-per-ft drill pipe. The explana- 
tion for this greater depth range lies in 
the weight and hydraulic advantages 
of the tubing. For this reason the tubing 
string has been used on all of the 
deeper slim holes drilled by the 
company. 


Drilling Practices 

The average operating conditions 
imposed on this tubing string may be 
summarized as: 

Weight on bit: 2000 to 10,000 Ib. 

Rotary speed: 120 to 180 rpm. 

Circulating rate: 140 to 180 gal per 

min. (4%-in. liners). 

Annular velocities — 55%-in. hole: 

150 to 190 ft per min. 

Annular velocities — 6%-in. 

120 to 150 ft per min. 

Jet velocities — 3 5/16-in. jets: 195 

to 250 ft per sec. 

Two allowances are made in using 
this string of tubing for drilling pur- 
poses: (1) More drill collars are used to 
keep the string in tension, and (2) care 
is taken in making a connection that 
the tubing is not bent in the slips. The 
remaining operating conditions are 


hole: 


Tool Joint Pen Box Weight 
Minimum OD Length Length Per Pair 
in. (Lpx) (Lox) Ib 


3% 6% ~ 10% 39 


identical with those under which the 
two strings of 276-in. OD, 10.4 Ib-per- 
ft drill pipe are used. 

As seen in this summary, the cir- 
culating rates are very low; how- 
ever, the annular velocities in all cases 
have been sufficient to keep the hole 
adequately cleaned. While larger size 
tubing (3!2-in. OD) might improve 
the hydraulics for drilling 6%-in. 
holes, the additional weight would tend 
to limit the well depths which could 
be drilled with the slim hole rigs. Jet 
velocities are maintained at sufficiently 
high values to assure rapid removal 
of cuttings, and even in extreme cases 
the velocities are still above 165 ft 
per sec. 

A typical bit record is shown in 
lable 2. 


Discussion 


The advantages derived from the use 
of tubing in this specialized case may 
be summarized as follows: 

Initial cost. Using Shreveport, Louis- 
iana, as a base point, 2%-in. OD, 6.5 
lb-per-ft, N-80 tubing costs approxi- 
mately $0.90 per ft less than 2%-in. 
OD, 10.4 Ib-per-ft, grade E drill pipe. 
This $0.90 per ft represents a saving 
of more than 45 percent. To offset the 
initial cost advantage alone, the drill 
pipe must drill approximately 80 per- 
cent more hole than the tubing before 
the cost per ft of drilled hole becomes 
equal. 

Weight. The weight reduction has a 
two-fold advantage: Faster trips and 
greater depth capacity using the same 
hoisting equipment and a small but 
significant reduction in moving costs 
per well which can become a sub- 
stantial item over the lift of the string. 
The drill pipe weighs 9.97 lb per ft 
while the tubing weighs 6.16 Ib per ft, 
making a difference of 3.81 Ib per ft, or 
a reduction in weight of 38 percent. 

Hydraulics. With an ID of 2.441 in. 
for 2% -in. tubing as compared to 2.125 
in. for 2%-in. drill pipe, a very sub- 
stantial reduction in pressure loss 
through the drillstem is realized. For 
circulation rates between 100 and 200 
gal per min, the reduction exceeds 40 
percent. 

As of February 10, 1958, Woolf & 
Magee, Inc. has drilled a total of 
1,048,508 ft of slim hole which in- 
cludes the 275,240 ft of hole drilled 
with the tubing string. With the excel- 
lent service received, the company feels 
the use of lightweight drill pipe has 
proved its merits in this particular 
drilling application. x*** 


J. W. Arnold was graduated from Southern Methodist 
University in 1952 with a bachelor of science 

degree in mechanical engineering. He has been 
employed with Woolf & Magee, Inc. since that time 
In addition to his memberships in the 

American Institute of Mining and Metallurgical 
Engineers and the American Petroleum Institute, 
he is a member of the board of directors 

of the American Association of Oilwell Drilling 
Contractors. He is presently chairman of 

the slim hole sub-committee of the rotary drilling 
committee of AAODC. 


TABLE 2. Typical Bit Performance Record Drilling with 2%-In. Tubing. 
Well: Clifford No. 1, Section 56, T6N, R2W, Adams County, Mississippi. 


Depth 
Out 
ft’ 
580) 
S404 
$963 
5596 
6330 
H515 


6800 


Bits: Three-cone jet roller bits. 


Weight 
on bit 
1000 Ih rpm 


Rotary 


speed 


Feet Hours 
Drilled Drilled 
it nr 
580 { 190 
2824 r 2 to 10 180 
1559 34 fito 10 160 
633 16 10 10 
734 17 10 140 
185 ‘ th 140 


PR 8 10 140 


Pressure 


Pump Mud Mud 

Weight Viscosity Bit 

psi b/gal . conditior 
100 

1000 , Dul 

1000 3 Dull 
1050 5 Dull 
1150 i if Dull 
1150) z 5 Medium Dul 
1150 Medium Dull 
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SLICK NEW UNIT 





WIRELINE FOR 
OFFSHORE WELLS 


A slick, new wireline workover unit that can be handled 
by offshore gear as easily as a box of crackers has been 
developed and tested by Lane-Wells in recent months, The 
unit is specifically designed for barge and platform work 
but can also be loaded handily on a float and hauled to 
land jobs on occasion. 
From start to last, the new unit is a one-shotter. In addi- 
tion to the wireline hoisting equipment, it has equipment 
for mixing cement, for logging and for perforating. Fifty 
sacks of cement can be stored in the unit. 
The unit breaks down for easy loading. All sections can be 
lifted in loads not exceeding 6000 Ib. Shown here the unit 
is working in the marshes off Weeks Island plugging back, 
squeeze cementing and reperforating at higher intervals on 
one of Shell Oil Company’s deep wells 
Setting gin pole for wireline workover of a deep well off Weeks Island 
As rigged up, the unit has three reels... one with 13,000 ft of '/4-in 


work line, a reel of .092-in. piano wire and one with a 5/16-in. con 
ductor cable. 


The unit as it left the shop. In the upper part of the picture are the two engines which 
operate the unit. The larger is a 150-hp engine with torque converter which operates pumps and 
hoist. The smaller 70-hp engine operates a hydraulic-driven pump. Behind it is a 115 gal fuel 
tank. Next is the hydraulic oil reservoir which is necessary for operations of this rig. Pumps and 
tanks are at center of the picture; at the bottom are the three reels with controls > 


The unit in operation. Conductor cable reel is at the right of the driller. At the extreme right 
is a portable work bench used to maintain tools in offshore operations. & 








® = _— a 
- =. 2 — 
“« » i wad 
Pumper's console overlooks gages. Pumper faces the console with $15,000 worth of wireline workover tools go into the unit. Here at 


an unrestricted view of his gages, controls and wireline reels — this portable electric bench, crewmen work tools over when neces 
and the well being worked over. sary for operations. 


Profile view shows its small compactness. Under the tarpaulin are extra sacks of cement used in this particular job 
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Visco’s emulsion-breaking economy 
goes clear across the board .. . big 
Operations or small .. . tough- or easy- 
to-break emulsions. It makes no differ- 
ence whether you need a drum of 


emulsion-breaker a day or one every 


six months—you can be certain your 
Visco Field Service Man will find the 


right formula to give you dry oil at 


action, call 


JAckson 8-2495. 


lowest cost. For fast 


Houston, 


VISCO PRODUCTS COMPANY 
INCORPORATED 


1020 Holcombe Bivd . 
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FIG. |. Strip chart, recorded by the densi- 
tometer, of a two-stage treatment. First stage 
consisted of four percent gel and portland 
cement filler. This was followed by neat ce- 
ment around the shoe joint. The second stage, 
applied later through a stage collar above 
the first stage, was for fill-up purposes and 
consisted of a 50/50 pozzolan cement mix. 
Note the adjustments made in slurry weight 
made without shutting down. 


DOWELL INCORPORA 


A new oil field tool... 


GAMMA RAY 
DENSITY METER 
IMPROVES OIL WELL 

CEMENTING 


+++POUNDS PE 


INCHES = 5 MINUTES 


Continuous recording of slurry density 
in over 800 Gulf Coast wells affords better 
control of blending operation and 


DOWELL INCORPOR, 


assures more uniform cement weights 
in critical applications 


J. P. Moran D. G. Hartweg 
Dowell Incorporated 
Tulsa, Oklahoma 


AS AN AID to density control of ce- 
ment slurries in oil field cementing op- 
erations, a sensitive continuous density 
recording instrument has been de- 
veloped and is being used extensively in 
the Texas Gulf Coast area. The gage, 
called a densitometer, indicates changes 
of slurry weight ranging from 8 to 18 


This article is based on “Continuous Density 
Recordings During Cementing Operations,” 
presented at the Spring Meeting of the South- 
ern District, API, Division of Production, in 
Houston, Texas, February 26-28, 1958 
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lb per gal with an accuracy of plus or 
minus 0.1 lb per gal. The instrument 
employs a directional gamma _ ray 
source and detector to measure the 
slurry density. Gamma ray transmis- 
sion through the cement is calibrated 
in pounds per gallon readings and this 
information is continuously recorded. 

Because the density of the slurry is 
recorded almost instantaneously, and 
is visible to the cementing engineer, the 
characteristics of the slurry being 


pumped down-hole may be easily and 
quickly controlled and proportioning 
adjustments made to meet the most 
stringent and varying specifications. 

An added advantage afforded by the 
densitometer is the large-scale record- 
ing, which gives the operator a perma- 
nent document of the cement job, a 
valuable guide if later remedial work- 
over jobs are required. 

The densitometer is simple to operate 
in the field and does not require bulky 
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Dual Completions call for 


HYDRIL 


TUBING JOINTS 



































SMALLEST O.D. 

...and streamlined 
upset make HyDRIL 
tubing joints ideal 
where parallel flow 
strings are desired 
...both HyDRIL I 
strings are large 
enough to run rod 
pumps or large gas- 
lift equipment. 





LARGEST 1.D. | i i) 











STRONGEST JOINTS 

... these smaller 

HyYDRIL tubing joints 

are also the industry's stiimeinine dasa eae eae 


strongest. California 
Louisiana marvey N “ De Ne “ 


Get the detailed story Oklahoma Pensunenie K 
on HypriL Tubing Texas t Houst 
Joints from your 22nd Wyoming 
Composite Catalog, FACTORIES AT 

pages 2595-2601. LOS ANGELES. HOUSTON, TEXAS 


YOUNGSTOWN, OHIO: ROCHESTER. PA 


alla Vv 
Canada 


2 








; a | 
DRILL PIPE...CASING...OR TUBING...YOUR BEST CONNECTION IS HYDRIL 
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apparatus or extensive wiring. Density 
measurements are taken from outside 
the pipe, eliminating the time and 
trouble wf taking and testing spot sam- 
ples. Also, by eliminating the sampling 
step, the time lapse between density 
checks is completely eliminated. Read- 
in¥s are Continuous, and it is not neces- 
sary to shut down any pumps or inter- 
rupt the flow of slurry into the well. 
I'he equipment is rugged and depend- 
able and does not require recalibration 
during the cementing job. 


Value of Better Density Control 

The success of oil field cementing 
operations, whether for completion o1 
remedial purposes, is a vital factor in 
determining the well’s future produc- 
tive life and the eventual return on the 
well owner's investment. Because the 
cement: water ratio (as indicated by the 
slurry density) largely influences the 
physical properties of both the slurry 
and the final set cement, control of 
slurry density during cementing op- 
erations becomes extremely important. 

By adding water to the slurry, the vis- 
cosity is lowered. This, of course, 
makes the slurry easier to pump and 
reduces friction losses in the well. Too 
several 


much water, however, has 


harmful effects. These include: 


Cement thickening and setting 
times are lengthened; 


Pockets of water often separate 
out of the slurry behind the pipe, 
resulting in voids in the set 
cement, 


Ultimate strength of the set ce- 
ment is lessened. 


Too little water can also have detri- 
mental effects on the slurry. This re- 
sults in 

Difficulties in proper placement; 
Plug flow; 


High require- 


ments; 


pump pressure 


Channeling; 
Danger of “lock-up” in highly 
porous zones before proper 


placement is effected; 


Cement brittleness, that permits 
shattering while perforating. 


Aside from these extremes, it is un- 
desirable to have large variations in 
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slurry density, even within limits. 
Such variations cause considerable non- 
uniformity in thickening and setting 
times, making it difficult to predict the 
optimum waiting period before perf- 
orating operations. 

With the advent of deeper and 
deeper wells requiring specialized ce- 
ment formulations with critical solid 
water ratios, it becomes increasingly 
important that slurry density be closely 
controlled. If the cement job is to be 
successful and the set cement is to have 
optimum strength and sealing charac- 
teristics, proper slurry density is im- 
portant to insure proper initial viscos- 
ity, pumpability time, and strength 
after a predetermined WOC time. Such 
specialized cements must be mixed and 
applied properly, or expensive work- 
over operations may be required later. 


Densitometer Completes 
Slurry Control 

[he slurry densitometer, mounted 
on the 5-in. slurry flow line on the 
cement blending truck, permits con- 
tinuous measurement of the exact den- 
sity of the slurry, with an accuracy of 
0.1 Ib per gal. The cementing engineer 
maintains a constant check on the den- 
sity of the slurry being pumped into the 
well, and can immediately adjust any 
variation in cement:water ratio. As a 
result, slurry density is more closely 
controlled and density variations are 
avoided. This method is naturally more 
exact than controlling the slurry only 
by periodic spot sampling and adjust 
ing proportioning controls. 

Often well conditions indicate that 
the hydrostatic cement 
slurry may force cement into a prev- 


column of 





SLURRY 
———<——_—J 


RADIOACTIVE 
SOURCE 
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FIG. 2. Block diagram showing densitometer and automatic recorder hook-up. Gamma rays 
are shown passing from the source through the pipe. Part of the radiation is absorbed by the 
slurry in the pipe. The remainder is measured by the detector cell, converted to electrical 
energy and passed to the panel, where it is recorded on the strip chart. 


Better Mixing Equipment 

Cement slurries are mixed at the well 
site and applied to the well using mo- 
bile, high power blending and pumping 
equipment. Different designs have been 
developed to provide maximum appli- 
cation ease and slurry uniformity. This 
equipment brings “perfect” blending 
one step nearer. Periodic sampling or 
adjustments made in _ proportioning 
controls, however, were still necessary 
and dependent solely on the operator’s 
experience. 
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ious lost circulation zone. Sometimes, 
it is desirable to spot batches of weak 
cement over sections where it is deemed 
advisable to prevent shattering during 
later perforating operations. Using 
densitometer readings as a guide, slurry 
density can be immediately altered 
from one predetermined value to 
another, and the correct cement: water 
ratio immediately adjusted to provide a 
sharp break from one density to 
another. 

Many operators like to tail-in a long 
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The Best Tool for Reamin 7 Whit stock or 


Knuckle Joint Pilot Holes to Full Gauge! 


EASTCO 


2 CUTTER HOLE OPENER 
DESIGNED EXPRESSLY FOR 
DIRECTIONAL DRILLING OPERATIONS 


ANOTHER SUPERIOR SERVICE 


The best tool for reaming whipstock or knuckle 
joint pilot holes to full gauge — or for opening 
core holes! 

The body and solid ball guide is a single, nickel 
alloy steel casting of great strength. The roller bear- 
ing 2-cutter assembly is easily and quickly changed 
on the’job. The 2-cutter also allows greater strength. 
No welding is necessary. 

The ball guide centers the tool and prevents side- 
tracking the hole; and the flat sides help find rat hole 
Jet action circulation directed ahead of both cutters 
insures fast efficient operation. 

Available in popular size ranges from 6” through 
12%”. 

So successful and popular has it become that it is 
now standard equipment throughout the world with 
hundreds of efficiency-wise operators... . MAKE IT 
YOURS! 


EA N 


EASTMAN OJ1L WELL SURVEY COMPANY 
LONG BEACH DENVER HOUSION 


EASTMAN INTERNATIONAL COMPANY 
Exclusive Export Agents 
P.O. BOX 1500 DENVER, COLORADO, U.S.A 
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defective joints ire running tubing in high- pressure pais: 33 


. and the best way is to run an Otis “Surface” 
caliper survey to determine any loss in wall thick- 


ness... in either new or used tubing.” 
Q. John, you said new tubing; isn’t the wall thick- 
ness in new pipe full-gauge? 
A. By no means. Many times, we have made Otis 
tubing corrosion surveys and found serious inter- 
nal defects .. . not due to corrosion, but rather to 
“original mill deviations.” 
2. Is that bad? 

It’s bad if you run one of those weak joints in 
A high- pressure well. But you can avoid that by 
calipering the pipe on the rack — before it is run. 
And this can be done.on the location, or in the 
pipe yard. .. and also to grade used tubing. 


Q. What is usually done after the pipe is graded? 
A. Tubing canbe run into high-pressure wells 
if it is in good shape. Other grades can be used 
in pumping wells, or for line pipe, for structural 
purposes, or junked — all according to its grade. 
Q. Why is the Otis service superior? 

A: For one thing, we have a permanent, strip- 
chart to document our grading of each joint. 
There is no “visual” estimation nor guesswork; 
the Otis Caliper measures the actual, internal 


® 


POReSS. ‘iii “UU ii reid 


condition of the pipe. Too, we have calipered more 
pipe — millions of feet in fact — than any other 
service company. 

Q. How does the instrument work? 

A. As the caliper is drawn through the joint, 
the feelers contact the inside wall of the pipe. 
As a corrosion pit is encountered, direct action 
of any one of the feelers causes an electrical 
signal to be transmitted to the strip-chart recorder. 
Thus the internal condition is recorded imme- 
diately, and we can color-code and classify each 
joint accordingly. 

Q. What if the inside of the pipe is heavily scaled? 
A. Well, although the feelers will probe through 
all but the very hardest deposits, we can also clean 
the tubing, using an air motor and a wire brush 
in a combination operation—cleaning in one direc- 
tion, and calipering on the return trip. 

Q. Does this cleaning time slow you down? 

A. Not too much; it usually takes from 1 to 1% 
minutes to clean, and 30 seconds to caliper. Thus 
we can average from 20 to 30 joints per hour. 
Q. Is this “Surface” Caliper service available now? 
A. Indeed it is — from any of our Branches 
Throughout the Oil Country. We can do a survey 
for you today, if you want us to. 


OT $ Engineering 


BRANCHES THROUGHOUT THE O/L COUNTRY 


au? ~ ete oem 
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ELECTRIC CABLE 
TO RECORDER | 
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AMPLIFIER 


MEASURING 


CALIBRATION “ 
TEST PLATE ff 


FIG. 3. Densitometer unit is installed on the pipe carrying the 
cement slurry just prior to being pumped down the well. The light- 


weight unit is bolted around the 5-in. pipe. 


string job with neat cement to provide 
dense cement with high compressive 
strength around the shoe. The bulk of 
the cement around the casing can be 
a low-cost, weaker material which func- 
tions merely to fill behind the pipe. 
Many jobs have used this combination 
of materials. Using the densitometer 
control, a switch from a 13-lb to a 15-Ib 
slurry is made quickly and accurately. 
(Fig. 1.) 

The continuous record made during 
the entire cementing operation pro- 
vides a permanent record for the well 
file, indicating (when correlated with 
depths) the type of cement behind any 
particular section of casing. It also 
assures the producer that the cement 
job he received was exactly as desired. 
Such a permanent record acts as a valu- 
able guide in case later remedial work- 
overs are required. 


Instrument Components 

The densitometer consists essentially 
of three elements, a radioactive source, 
a radiation detector, and an automatic 
recorder (Fig. 2). Briefly, gamma rays 
from the radioactive source pass 
through the cement slurry stream. Part 
of this radiation is absorbed by the 
slurry. The unabsorbed portion is 
measured by a gamma ray detection 
cell. The amount of radioactive energy 
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FIG. 4. Automatic recorder, showing the strip chart calibrated to 
record slurry densities from 8 to 18 lb per gal. The strip chart can 


be set to run at two different speeds, depending on the sensitivity 
of the measurement required. 


absorbed by the slurry is proportional 
to slurry density. The unabsorbed 
radioactive energy is converted to 
electrical energy in the measuring cell. 
The change of gamma ray intensity is 
converted into a change of electrical 
current, the magnitude of which is a 
measurement of the percent of solids 
of the slurry. The electrical current is 
then transferred to the amplifier and 
through an electrical cable to the re- 
corder and onto the strip. chart. 
These readings are continuously re- 
corded on the chart and calibrated to 
read directly in terms of slurry weight 
in pounds per gallon versus time. (Fig. 
3.) The radioactive source is a suitably 
shielded capsule of Cesium-137, ap- 
proximately 50 millicuries in amount. 
Prior to the treatment, the shield is 
removed from in front of the radioac- 
tive source and the calibration checked 
by means of standardized, lead absorp- 
tion plates. Any minor variation is 
easily corrected by adjustment of the 
zero and linearity controls. Once the 
calibration has been checked, the in- 
strument is ready to function. 
Readings are continuously recorded 
on a strip chart horizontally calibrated 
to give a direct reading in pounds per 
gallon. This chart records densities 
from 8 to 18 Ib per gal, and has 100 
divisions, each equivalent to 0.1 Ib per 


gal. This range includes all commonly 
used cement formulations (Fig. 4). 
The chart can be driven at two speeds, 
depending upon the sensitivity of 
measurement desired. It is divided ver- 
tically, 10 divisions to an inch and can 
be driven at the rate of either one or 
two inches per five minutes. Density 
readings are accurate to within 0.1 Ib 
per gal. The readings on the chart are 
steady and free from fluctuation caused 
by random emission characteristics of 
the radioactive source. This eliminates 
errors in reading or “mental averaging” 
of a fluctuating reading 


Safety Factor 

This apparatus is completely safe for 
operating personnel in the vicinity, if 
ordinary caution is observed. When not 
in use, the radiation source is com- 
pletely surrounded by lead shielding 
When in use, the path of the gamma 
rays is restricted so that only a negligi- 
ble amount of radioactivity can escape 
Normally, the radiation level within a 
12-in. radius from the source is less 
than four milliroentgens per hour. For 
maximum safety, however, all person 
nel are cautioned to stay at least three 
feet away from the radioactive source 
while it is in operation. The slurry does 
not become radioactive by the absorp 
tion of gamma rays. x** 
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For Problem Cementing, where a lower permeable (or 
weak) zone must be protected from the cement slurry, or 
from sloughings and cavings, the Baker METAL PETAL 
Basket is safe and successful. 

A number of “petals” made of flexible sheet steel are 
mounted on reinforcing spring-steel ribs which in turn 
are mounted on a ring to form the Basket. This all-metal 
construction provides unusual strength; there is little like- 
lihood of damage to the unit while running in the well. 


Safe, Automatic Operation—While running in the well, 
upward pressure of the fluid (see Fig. 5) tends to close 
the petals, thus providing fluid passageway between the 
Basket and the wall of the hole, without distortion or 
damage to the Basket. As soon as the casing comes to rest, 
upward pressure by the fluid is relieved and the petals 


FITS IRREGULAR HOLES 


The reinforced 
overlapping ‘‘petals’’ form 
a strong, safe unit which 
is unaffected by 


normal well fluids 


expand to contact the wall of the hole (see Fig. 6). Any 
tendency of fluid to move downward then presses the flex- 
ible petals more firmly against the entire circumference 
of the hole. Solids which are strained from the fluid serve 
to build a bridge inside the Basket, which is thus converted 
into a one-way annular packer of great strength and effec- 
tiveness (see Fig. 7). 


Fits Large or Irregular Holes— The “Metal Petals” not 
only expand to contact the entire circumference of large- 
diameter holes (see Fig. 4) but also pack-off in holes of 
irregular shape as shown in Fig. 2. The independent ac- 
tion of the individually mounted overlapping petals per- 
mits successful use of Baker Metal Petal Baskets in casing 
programs with minimum clearances (see Fig. 3). 





MINIMUM COMPRESSED 0.D. MAXIMUM EXPANSION 


RUNS IN EASILY FIG. 5. 








Mountings Meet All Needs— The Baker Metal Petal Bas- 
ket is furnished as a separate unit for installation to meet 
any requirement. Generally it is slidably mounted by 
spacing two split stop rings some distance apart to allow 
free travel of the Basket and free rotation of the casing 
Baskets can be furnished affixed to either a plain or a 
perforated nipple to meet cementing requirements. 

Baker Metal Petal Baskets are used extensively in com- 
bination with Baker Stage Collars to retain and support 
the cement slurry for the second stage. Baker Casing Cen- 
tralizers are normally used above and below such com- 
binations to provide uniform annular clearance. 

Any Baker representative will give specific recommen- 
dations for the use of Baker Metal Petal Baskets; or see 
the BAKER (or Composite) Catalog. 





FIG. 2. 
FITS IRREGULAR HOLES — The Basket expands to 
contact the entire circumference of irregularly shaped 
holes. 


FIG. 3. 
MINIMUM COMPRESSED 0O.D.—Less than 4,” greater 
than coupling 0.D.— providing ample running-in 
clearance. 


FIG. 4. 
MAXIMUM EXPANSION — The Basket expands to more 
than twice the diameter of the casing on which it is 
run in sizes 544” and larger. 











FIG. 8 


When casing is to be rotated or reciprocated, while 
el) A et i le 
mounted between two stop rings. This permits free 
rotation of the casing without rotation of the Basket, 
and ample vertical movement of the casing without 


distorting or damaging the Basket 


BAKER 


METAL PETAL BASKET 


PRODUCT NO. 343 


BAKER OIL TOOLS, INC. 
HOUSTON + LOS ANGELES +« NEW YORK 
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There is structure! 


DELAWARE BASIN: 
WHAT TRAPS 


ITS OIL? 


Deeper drilling, reanalysis of logs and cores 


What traps Delaware sandstone oil? hold the key to understanding oil-bearing 
This has been a puzzling question to sandstones of the Delaware Basin — another 
the West Texas-New Mexico explora- ; ; , 
tion geologist since the discovery of geological enigma of West Texas and New Mexico 
the Wheat field in Loving County, 
Texas, in 1925. 

The Delaware Basin covers some 
10,000 sq miles of West Texas and 
New Mexico. There have been several 
excellent oil fields developed in the up- i 
per section of the Bell Canyon mem- 
ber of the Delaware Mountain group ' 
the so-called Delaware sandstone. The i4 mn 13 
Wheat field was the first discovery, | Naa 
followed by Mason, North Mason, BLIOCK 58 es BN +291) BLOCK 
Tunstill, Chapman, Quito, and others. + \ 

Theories as to how entrapment of |T-/ \.. y=6 
Delaware oil occurs vary from the open —" . |B Meeker 

, Chapman s Lewis 
reservoir hypothesis to porosity de- | \o° : nn 
velopment on a terrace. No field on the ave’ Ww Peters 
western shelf of the Delaware Basin Hii] & Meeker 

wWilliems 
exhibits structural closure on the top “292! ),*o79 
of the so-called Lamar limestone or on G E Romsey Jr = & (Ramsey /Jr 
the top of the Delaware sandstone. This acid Chopmon 24  ) at Gemen Peed 08114 


fact, along with the apparent variation cmp. a _* jee i ( At Chepmon 


by C.F. Dodge 


Associate Professor of Geology 
Arlington State College, Arlington, Texas 





a 
G.—& Romsey Jr ~ +285 : Jr 











6° 
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in porosity development, has led to the : + 306 279 
various theories of entrapment. It ap- Ghaomon.; 

pears that the exploration geologists of 
the Delaware Basin have not looked 
quite deep enough at, and into, the 
Delaware sandstone. For this reason, 
an important feature may have been 
missed, with regard to oil entrapment 
in the Delaware — namely, structure. 6. € Memsey Jr 





Ford Field: A Marker 
Ihe Ford (Delaware) field was dis- 
covered in 1956 by the Ford Chap- 
man et al No. 1-18 Ramsey, located 
in Section 18, Block 57, T-1, T. & P. 
R. R. Co. Survey, Reeves County, 
Texas. This well potentialed for 267 
bbl of oil per day from open hole at 
2649 to 2653 ft. F Chepmen| 
rhere are 31 wells in the field at this * 
time, with the Continental Oil Com- ras G_E Romsey Jr *F89 | 
pany having a total of 19. The re- FORD FIELD —— REEVES CO.. TEXAS 
mainder are divided between Ford - . Ky 
Chapman et al and Hill and Meeker Seale: | = 2000 ee Cee yy ee 
et al. Dotum: Lomor LROTERS + dry hole %* gos well 
Contour Interval: 10 g temp. abnd 





TxXL 




















There Is Structure! . 
eS oe es FIG. |. Structure contour of Lamar limestone. The Delaware sandstone would show the 
A detailed study of all available well same configuration. The Lamar lies approximately 3! ft above the Delaware in the Ford field 
logs and core descriptions of the var- Reeves County, Texas. Contour interval is 10 ft. 
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25,000-Hour 
Drilling Engine Log 
Fairbanks-Morse Opposed-Piston Drilling Engines 


Dependable Power 

On land rigs, inland barges and offshore tenders, 
Opposed-Piston drilling engines are turning in 
record 25,000-hour performances that show mini- 
mum maintenance, low wear rates, freedom from 
emergency shutdowns. 


Faster Response 

Extremely rapid acceleration assures faster pipe 
handling at all speeds for quicker round trips. 
Close governing and the quick-acting fuel system 
assure effective compounding of engines through- 
out the speed range. 


More Power...Less Space...Less Weight 
Vertical, Opposed-Piston design of engine - puts 


more power in less rig floor space—and with less 
weight. The O-P gives you the greatest rig-up 
flexibility and best weight distribution advantages 
available in a heavy-duty engine. Reduced engine 
width is another O-P advantage. 


Greater Economy 


The full line of O-P engines operate on any fuel: 
natural gas...propane...diesel oil—all at a high 
diesel) compression rate that assures peak fuel 
economy and cleanest operation at part load and 
full load. Ask to see performance records logged 
by Opposed-Piston drilling engines of 450 to 1600 
hp. in your field. Contact your nearby Fairbanks 
Morse Oil Field Specialist today, or write to: 
Fairbanks, Morse & Co., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 





OIL FIELD EQUIPMENT « PUMPS ¢ SCALES ¢ ELECTRIC MOTORS « GENERATORS ¢ LIGHT PLANTS « DIESEL, DUAL FUEL & GASOLINE ENGINES « MAGNETOS ¢ DIESEL LOf 
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Ford Shaley Zone A 


FiG. 2. East-west cross section showing structural relation 
ship of the Ford field shaley zone to the Lamar limestone 
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ious wells in the field has revealed the 
following: 

1. There is no closure on either the 

top of the Lamar limestone or the Dela- 
ware sandstone (Fig. 1). 
2. There is a shale bed or 
zone developed within the Delaware 
sandstone in all wells in the field area 
Of the seven core descriptions on var- 
ious wells in the field area, all reveal 
the presence of a shale bed or a shaley 
zone below the top of the Delaware 
sandstone. Core descriptions were 
plotted against gamma ray log charact 
eristics, and the the 
shale to correlate with the first high 
gamma ray “kick” the 
the Delaware sandstone. Careful cor 
relation of all gamma ray-neutron logs 
in the field indicated that this 
shaley zone carries for some distance 
locally. The 
Fig. 2, shows the log character of the 
Ford field shaley zone 


shaley 


results showed 


below top of 


area 


east-west cross section, 


3. Both a structure contour map on 
the Ford Field shaley zone and an iso 
pach of the interval from the top of 
the Lamar limestone to the Ford shaley 
zone indicate structural relief to exist 
in the field (Fig. 3 and Fig. 4) 

Both the Ford shaley zone contour: 
map and the 
would appear to indicate structural en 
trapment of the Delaware sandstone oil 
in this field. From the above evidence 
it is necessary to determine whether the 
nature of the trap is a result of struc- 
tural folding or structural drape 

The Lamar limestone, the first con- 
tinuous rock unit overlying the Ford 
shaley zone, shows no structural relief 
over this field. This would appear to 
minimize the possibility of Middle 
Permian structural folding 


east-west cross section 


Pre-Permian Folding 
There are several Pre-Permian folds 
of major proportions in the Delaware 


Basin. The Toyah (Devonian) field in 


Reeves County, Texas, and the Bell 


FIG. 3. Structural contour map of the Ford field shaley zone. 
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keep ‘em turning 
to the right... 


with quality engineered 







BAASH-ROS 


ROLLER KELLY 
DRIVE BUSHINGS 


Precision engineered and ruggedly con- 
structed, Baash-Ross roller kelly drive bushings 
always operate smoothly and efficiently under 
extremes of torque and rotary speeds 

Key feature of this bushing is the assembly 
of tandem rollers—in both square and hexag- 
onal models—with eight or twelve large dia- 
meter rollers, with non-friction bearings, in 
constant positive contact with the kelly faces. 
Kelly wobble is prevented and stability is 
assured. 

Since the rollers always provide smooth, 
friction-free feeding, weight indications are 
accurate; damaging impacts to drill string and 
other equipment can be avoided 

Superior performance has made Baash-Ross 
kelly drive bushings preferred in the industry. 
For additional information write to P. 0. Box 
1348, Houston 1, Texas, or see the Composite 
Catalog. 


Individually lubricated rollers rotate on precision roller bearing 


ReAVAT— 4) Diaacaoutwnc —>\ INT 
IAW AN SIAEERIO)SI}S BD IINVAS N 


OF JOY MANUFACTURING COMPANY 


GENERAL OFFICES: 5306 CLINTON DR.. HOUSTON, TEXAS 
AREA OFFICES FOREIGN OFFICES 


Houston, Texas. Odessa, Texas, Dallas, Texas, Long Beach, Wew York. WY, Greenock Scotland, London, England, Paris 


Calet.. Deawer, Cole. Oblehemea City Okla, Olney, I; Menece France Maracatte, Veserucls Beenes es) Argentens 
ty, Mexece, Edmonton, Alperta, Canada 
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FIG. 4. Isopach of the interval from the top of the Lamar lime to the Ford shaley zone. Con- 


tour interval is 20 ft. 


Lake (Pennsylvanian and Devonian) 
. field of Lea County, New Mexico, are 
probably the best known. The prob- 
ability of other major Pre-Permian 
folds, even fold trends, similar to those 
found on the Central Basin Platform 
and in the Midland Basin appears ex- 


cellent. It should be kept in mind that 
probably up into the middle Paleozoic, 
there was no so-called Central Basin 
Platform. The whole of West Texas 
and southeast New Mexico was one 
great Paleozoic geosyncline. The oro- 
genic forces that formed the prolific 


The Author 
Charles F. Dodge is associate professor of geology 


at Arlington State College, 


Arlington, Texas. 


He holds BS and MS degrees in geology from 


Southern Methodist University. 


Dodge 


first taught at ASC in 1948, then joined Concho 
Petroleum as field geologist in 1950. In 1952 he 
became geologist for Intex Oil Company. 

In 1953 he joined American Trading and 
Production Corporation as an area geologist in 
Midland, Texas; in 1955 he became district 
geologist for the company’s West Texas-New Mexico 
district. In 1957 Dodge rejoined Arlington State 

to accept his present faculty position. 


anticlinal folds and fold trends in the 
Pre-Permian rocks of the Central Ba- 
sin Platform and Midland Basin un- 
doubtedly affected the Delaware Basin 
Pre-Permian section. 

The Yates sandstone is of Guadalup- 
ean Permian age. It is present in the 
stratigraphic section of both the Central 
Basin Platform and the Midland Basin. 
This sandstone unit is an excellent 
mapping horizon, and is used exten- 
sively in the subsurface of these areas. 
As a unit, it will reflect, by structural 
drape, untruncated Pre-Permian struc- 
tural folds and reef build up. 

In the Midland Basin, the Yates 
sandstone occurs from 6000 to 8000 ft 
above Pre-Permian rocks in the strati- 
graphic section. The relationship of 
Yates structural relief to Pre-Permian 
structural relief will vary; however, in 
almost every case, the Yates will show 
definite drape over deep seated 
structure. 


Only 50 Wells 

There have been less than 50 wells 
drilled into Pre-Permian rock in the 
Delaware Basin to date. The depth 
from the top of the Delaware sandstone 
to the Pre-Permian section varies from 
8000 to 10,000 ft. This depth range is 
not much greater than that found in 
the Midland Basin, and it would seem 
a logical assumption that the Delaware 
sandstone, or some continuous and/or 
mappable horizon therein, should re- 
flect deep seated structural folding. 

It would appear fortunate that the 
Ford shaley zone is developed in the 
stratigraphic section of the Ford (Dela- 
ware) field area. The fact that there 
was oil above and below the shaley 
zone led to a majority of the wells in 
the field being drilled through the zone. 
In no other field in the Delaware Ba- 
sin has sufficient Delaware sandstone 
section been penetrated in enough wells 
to allow close correlation of possible 
structural marker beds. Most operators 
set on top of the Delaware sandstone 
or drill into the pay only a few feet. 


Deeper Drilling 

Detailed re-analysis of all available 
electrical surveys and careful re-study 
of core descriptions will undoubtedly 
uncover other structural markers with- 
in the Delaware sandstone. This, along 
with deeper penetration into the Dela- 
ware sandstone, will go a long way to- 
ward solving the age-old question of 
what traps Delaware sandstone oil. It 
should also give some very important 
leads as to the nature of the Pre-Perm- 
ian folds as reflected by Delaware age 
structural drape. 


Acknowledgment 
The author wishes to express his ap- 
preciation to the Continental Oil Com- 
pany for well logs and core descriptions. 
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The man who travels your area in 
the National Blue car is very in- 
terested in your progress. Just to 
“make a sale” isn’t enough for 
him. He wants to be sure that 
you're satisfied with the equipment 
and supplies you’ve bought from 
National. He wants to know your 
operating problems—and do what- 
ever he can to help you solve them. 

You'll find this attitude toward 
service beyond the sale a big day- 
to-day help—and you'll find it 
wherever you do business with 
National Supply. Remember, how- 








Last year, National Supply representatives drove more than 20,000,000 miles to serve the industry 


It’s the service beyond the sale that counts! 


ever, that the National field man 
is just a part of this service. Experi- 
enced and capable as he is, he can- 
not possibly provide a// the service 
and information available in the 
modern store out of which he works 

So, to get the complete benefits 
of National Supply service, it will 
pay you to stop and shop fre- 
quently at National Supply Stores 
We have 130 of them in the United 
States, Canada and Venezuela. If 
you haven’t been in one for a 
while, you’re due for some pleas- 
ant surprises. 

















Precision manufacturing operations and painstaking 
inspection methods insure the traditional quality in 
every finished National Rod shipped to the field. 
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Why you get low-cost sucker rod service 
with a National string 


There are three main reasons. National 

Sucker Rods are: 

1. Engineered for maximum resistance to 
shock, corrosion, fatigue and impulse 
loads; 

2. Quality-controlled—from laboratory 
testing of sucker rod steels to final ship- 
ment inspections—to give you the ulti- 
mate in uniformity, dependability and 
economy! 

3. Precision-manufactured on specially- 
developed machines—in accordance with 
the strictest specifications in the industry. 


National Rods reach you in factory condi- 
tion, too, whether you get them from 
National Supply Store stocks or directly 
from the mill. National’s careful methods 


To obtain uniform structure and strength, National 
rod ends are upset in an engineered series of pro 
gressive forging operations. 


Precision threading insures the easy make-up of 
National strings. Rod and coupling threads are care 
fully gauged for positive seating 


More National equipment for profitable production on the next page 


for stacking, handling, shipping and field 
storage have been proved by hundreds of 
shipments to all parts of the world. 

Of course, National has a rod grade for 
every well condition—normal, mildly cor- 
rosive, heavy corrosive or sulphide wells. 
For wells with high paraffin content, or 
certain dual-zone pumping installations. 
National Hollow Sucker Rods are available 
in various grades and sizes. You can also 
get National Plastic-Coated Rods to slow 
paraffin accumulation and have special 
protection against corrosive fluids. 

From any standpoint, the choice of a 
National Sucker Rod string means low- 
cost sucker rod service. You'll find it worth- 
while to review your rod needs with the 
National Supply field man in your area. 


National's continuous automatic heat-treating fur 
naces refine grain structures and remove residual 
strains due to rolling and forging. 


National Rods are protected by a tough coat of 
special enamel. in addition to other grade markings, 
a color brand is applied for easy identification 








National Pumpers are available in 22 standar 


d API sizes, plus various long stroke and portable variations 


You get low-cost production with National Pumpers! 


That’s because National units are as 
rugged and dependable as modern 
engineering and manufacturing can 
make them! Every feature and part 
has been designed to give you low- 
cost service with a minimum of main- 
tenance. Here are a few examples: 


e Extra strong main base with maxi- 
mum rigidity and counterweight 
clearance to insure quick, easy floor 
level installation. 


National Triplex Pumps are reliable on a 
host of oilfield pumping jobs including 
waterfiooding, salt water disposals, forma 
tion fracturing, and as power-oil sources 
for subsurface hydraulic pumps. 


¢ Tough, hard alloy steel gears and 
pinions—gear train mounting and 
main bearings permit lower shaft 
loading and deflection—easily han- 
dles shock loads resulting from 
load reversals. 


Stable, well-balanced samson post 

rigidly cross-braced, built to dis- 
tribute beam load evenly over entire 
foundation area 


Simple Pitman components assure 


National Wellhead Equipment features 
interchangeable units which provide many 
combinations for your specific size, ca- 
pacity and type needs. Ease of assembly 
and pre-tested safety are two of its out- 
standing advantages. 


THE NATIONAL SUPPLY COMPANY 


MAIN OFFICE 


Dallas; Denver; Houston 
Tulsa; Torrance 


Two Gateway Center, Pittsburgh 22, Pa 
DIVISION OFFICES 


Toledo 


CANADA: The National Supply Company, Ltd., 200 F. W 
Clark Building, 709 Eighth Avenue, West, Calgary, Alberta 


EXPORT: 600 Fifth Avenue, New York 20, N.Y 


U.S.A.; City 


Wall House, Chiswell Street, London E.C. 1 
NATIONAL BLUE OIL FIELD MACHINERY AND EQUIPMENT 


SPANG STEEL 


PIPE AND ELECTRICAL CONDUIT 


positive alignment and correct fit- 
ting—are easily field-serviced 
e Extra heavy duty walking beam and 
beam hanger for long, continuous 
service. 
Get all the facts on National’s com- 
plete line of Pumping Units today 
New bulletins describing these quality 
units are available at the National 
Supply Store or from National Rep- 
resentatives in your area. 


National Plunger Lift can be the best pro- 
duction method for certain types of wells. 
it uses formation gas or injected gas for 
operation, has !ow initial and service costs 
Equipment is also availabie for gas well 
operation to remove liquids and maintain 
a uniform and increased fiow rate of gas 
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FIG. |. Comparison of total drilling days between air-drilled 
Alamosa Ranch B-2 and mud-drilled Alamosa Ranch B-!. 


In one Texas 
Panhandle well... 


FIG. 2. Comparison of rotating hours between air-drilled Alamosa 
Ranch B-2 and mud-drilled Alamosa Ranch B-!. 
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AIR DRILLING WITH FOAM 
COMBATS WATER INFLUX 


R. M. Reed 


Shell Oil Company 
Oklahoma City, Oklahoma 


IN THE Palo Duro Basin of the Texas 
Panhandle, one well was air-drilled in 
an attempt to solve the area’s major 
drilling problem . . . lost circulation. In 
Shell’s Alamosa Ranch “B” 2 well, 
foaming agents were used experi- 
mentally to handle water influx when 
water-bearing formations were en- 
countered. Nearly 2000 ft were drilled 
successfully while handling water flows 

Based on a paper “Use of Foaming Agents in 
Air Drilling, Oldham County, Texas,”’ presented 
at the Spring Mecting of the Mid-Continent 
District, Division of Production, American Pe- 


troleum Inst tute, Oklahoma City, Oklahoma, 
April 9 to 11, 1958 
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To solve lost circulation problem, nearly 2000 ft of hole 


drilled successfully with water flows over 50 bbl per hour 


of over 50 bbl per hour. Sizable water 
flows can be handled successfully if the 
exposed formations do not slough in 
the presence of water. Penetration rates 
while foam drilling, although not as fast 
as drilling with air in a completely dry 
hole, were still 60 percent faster than 
with mud. Even with this substantial 
increase in penetration rates, the high 
cost of foaming agents and delays 
caused by the newness of the operation 
combined to make the cost of this well 
only slightly less than an offsetting well 
which was drilled with mud. The use of 


foaming agents should extend the ap- 
plication of air drilling and permit 
greater savings to be made in the 
future. 

Basis for using air. The potentialities 
of air drilling have been recognized for 
a number of years. Until recently, how- 
ever, its application has been limited to 
certain interior drilling areas where 
water-bearing formations offer no prob- 
lem. Not only are penetration-rate in- 
creases often spectacular, but lost cir- 
culation ceases to be a problem if air 
can be utilized as the circulating med- 
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IN NIOBRARA COUNTY, WYOMING, the acid-oil 
emulsion used in Acid Petrofrac gives excellent 
results in the first Leo sand at about 5400 feet. 
5000 gallons of this emulsion is generally recom- 


mended for pays 50 to 75 feet thick. The treat- 
ments usually cost less than $3000. Some have 
resulted in 100 bopd production. Payout is often 
less than ten days. 





ACID MAY BE YOUR BEST 
WELL STIMULATION “BUY” 


Inhibited acid has long been one of the most effective 
5 
fluids for stimulating production from oil and gas 
bearing formations. Many thousands of wells have 
5 ) 
been brought in as healthy, high-profit producers 
5 ) eS 
through its use. Often inexpensive, small-volume acid 
jobs have given outstanding production increases. 


Today, acid is even more effective—because of 
the application techniques and the acid addition 
agents developed through Dowell research. When you 
have a well stimulation problem, it makes sense to 
consider the use of acid first—by itself or in con- 
junction with a fracturing treatment. Acid is proving 
to be the most versatile of all well treating fluids. 


For example, acid is no longer confined to just 
the highly soluble formations like limestone and 
dolomite. Conglomerate, chats and some sandstones 


frequently contain appreciable amounts of soluble 


materials. Dissolving these deposits is often the best 


way to increase permeability and ultimate recovery. 
Also, the highly soluble limestones that previously 
required constant attention and frequent reacidizing, 
can now be treated with Retarded Acid to help get 
deeper penetration and extended drainage areas. 


Mud Acid, Stabilize¢ Acid, Silicate Control Acid, 
Channeling Acid, Acid Petrofrac®, Breakdown Acid 
—and a host of other Dowell tailored acid services 
and acid-base fracturing services—are helping unlock 
problem formations that heretofore were unprofitable 


When faced with a treating problem on either 
a new or an old well, consult your Dowell engineer. 
Let him help you decide on the best treatment. Take 
advantage of the 25 years’ experience of the people 
who first brought acidizing to the oil fields. Call any 
of the 165 Dowell offices and stations in the United 
States and Canada. In Venezuela call United Oilwell 
Service. Dowell Incorporated, Tulsa 1, Oklahoma 


Services for the oil industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


IN RED DEER, ALBERTA, CANADA, the highly- 
soluble Sundre Mississippian lime responds well 
to a specially-tailored Dowell acid. Preferred 
treatment for this 9300-foot pay zone is 6000 
gallons regular Dowell X Acid with agents 
added to reduce surface tension, reduce silicate 
swelling and prevent emulsions. Treatment is 
usually performed down tubing at pressures of 
2500-4000 psi. 


IN KNOTT COUNTY, KENTUCKY, Stabilized Acid 


-an exclusive Dowell service — has proved suc 


cessful in the Big Lime Field, where many wells 


have actually shown decreased production when 
treated with other acids. Dowell uses 2000 gal 
lons regular acid, followed by 2000 gallons of 
acid containing a special stabilizing agent. This 
relatively low-cost treatment is being accepted 
as standard in the field. 





ium. In many cases alleviation of lost 
circulation, in itself, can be sufficient 
justification for air drilling. 

The Palo Duro Basin of the Texas 
Panhandle is an area where lost circu- 
lation has proved to be the principal 
drilling problem. Light-weight 40-per- 
cent oil-emulsion muds, batch treating 
of losses with heavy concentrations of 
lostycirculation material, and careful 
rig Operating techniques have all been 
used with only limited success in com- 
bating this problem. Severe and recur- 
ring lost circulation in this area con- 
tinues to result in high mud costs and 
slow drilling progress. As a further at- 
tempt to solve these related problems, 
air was chosen as the circulating med- 
ium for the Shell-Alamosa Ranch “B” 
No. 2 well in Oldham County, Texas. 
In a mud-drilled offset, Shell-Alamosa 
Ranch “B” No. 1, serious loss of circu- 
lation occurred three times and resulted 
in one costly fishing job. 

Where water-bearing formations are 
encountered, air drilling is usually 
abandoned in favor of conventional 
drilling methods. Damp or weeping 
zones cause balling-up of cuttings and 
present the danger of stuck drill pipe. 
Periodic slugging with water to flush 
the hole has sometimes been useful in 
the past to control this condition. 
Larger flows of formation water have 
been handled where adequate compres- 
sor capacity is available and if exposed 
formations do not slough in the pres- 
ence of water. Drilling progress suffers 
under either condition, however, prin- 
cipally because of time-consuming op- 
erational procedures found necessary 
in handling water influx. 

Preliminary studies, based on logs of 
nearby wells, indicated the probability 
of encountering sizable water flows in 
the Alamosa Ranch “B” No. 2 in the 
Wolfcamp series of Permian age; damp 
zones were expected at shallower 
depths. The use of foam offered prom- 
ise of relieving water-handling prob- 
lems through increases in lift efficiency 
and aeration of the circulating system. 
For this reason experiments in the use 
of foaming agents were planned and 
conducted during the air-drilling of 
this well 


DRILLING PROGRAM 
Surface Hole 


The 12% -in. surface hole was drilled 
to 900 ft with mud and logged to insure 
that all surface water sands had been 
penetrated, After reaming to 17% in., 
13%-in. casing was cemented at 851 ft. 


12'%,-In. Intermediate Hole 
After unloading water from the sur- 
face casing, drying the hole and drill- 
ing the plug, cement and shoe, the hole 
was flushed clean with foaming agent 
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FIG. 3. Air supply pressure conditions with varying water injection rates in foam drilling. 
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FIG, 4. Air-supply pressure conditions with constant water injection rates in foam drilling 
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the new Welex “DM” and “DC” 


JWG PLUGS 


insure a positive seal 


The new Welex “DM” and “DC” 
Bridge Plugs are designed solely for 
one purpose: to give you the best 
pressure-tight temporary or perm- 
anent bridge at any desired depth 
at the most economical price to 
you. With the Welex Bridge Plug, 
you have positive setting action, 
three seal rings to insure a positive 
seal at any depth, a plug designed 
to withstand higher pressure than 
is safe to apply to your casing, a 
permanent or temporary bridge 
that may be drilled later to re-enter 
lower zones, a plug that will last 
longer in salt water, yet a plug that, 
most of all, is economical to you. 
Made of high strength drillable 


. ; 
magnesium alloy and high strength er a -_ 
drillable cast iron, the Welex “DM” “Th 
and “DC” Bridge Plugs are your 
best buy when you desire effective 
sealing with a more durable plug 
at the most economical price. ’ 
. 
e : - 


WELEX, INC. 


GENERAL OFFICES: FORT WORTH, TEXAS 


Division Offices in Dallas, Denver, Houston, 
Los Angeles, Midland, New Orleans, Tulsa and 
Wichita. Districts in all major oil centers. 
Subsidiaries in Canada, Peru and Venezuela. 


URTHER It 
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and redried. The 12%-in. hole from 
900 ft to the intermediate casing point 
at 4177 ft was drilled dry through 
shale, anhydrite, salt, and dolomite. 
This section included the Permian “red 
beds.” 

Two damp zones were drilled, one at 
2013 ft and the other at 3751 ft. In the 
top zone, the hole continued to dust, 
but the returns were damp. It was 
necessary to rotate and circulate out of 
the hole on a trip at 2441 ft. At 3751 
ft most of the dust returns were lost, 
but after circulating for 45 min and 
drilling 15 ft, full dust returns were re- 
gained. On the next trip, at 4177 ft, 
over 15 hours were required to get out 
of the hole. In both cases cutting ac- 
cumulation on the drill pipe and on the 
wall of the hole through the wet for- 
mation caused the difficulty, Water and 
foam injection was not initiated in an 
effort to clean the hole because of the 
exposed bentonitic shale zones 

From 900 to 2770 ft, the air-circula- 
tion rate was maintained at 2100 cu ft 
per min, At 2770 ft an additional com- 
pressor was installed to give 2850 cu 
ft per min total capacity. Equivalent 
annular velocity then increased from 
2980 to 3850 ft per min and average 
penetration rate increased from 400 to 
610 ft per day. An immediate penetra- 
tion rate increase from 55 to 73 ft per 
rotating hour was noted. 


8%-In. Hole — Air Drilling — 
Dry 

The hole was “mudded up” at 4177 
ft and 95%-in. casing was cemented at 
4174 ft. After conducting various tests 
with foaming agents in the cased hole, 
cement was drilled, the hole dried and 
dry drilling commenced. At 4612 ft, 
dust returns became damp; and by 
4627 ft, all dust returns were lost. In 
attempting to dry the hole, drilling con- 
tinued to 4734 ft without cutting re- 
turns. A trip at this depth was trouble- 
free, but wet cuttings were found on the 
bottom 15 stands of drill pipe. At- 
tempts to dry the hole after this trip 
were fruitless and drilling proceeded 
with the injection of water and foam- 
ing agent to remove cuttings. Air cir- 
culation was maintained at 2100 cu ft 
per min through this interval with an 
equivalent annual velocity of 4700 ft 
per min 


85e-In. Hole — Air Drilling — 
Foam 

This entire 1965 ft interval was 
drilled while maintaining a continuous 
injection of water and foaming agent. 
Formation-water influx varied from | 
to 50-60 bbl per hour. Injection rates 
varied from 12 to 12 bbl of water per 
hour with from | to 62 gal of foaming 
agent. Best results were obtained at a 
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TABLE 1. Drilling Performance Comparison, Mud Versus Air 


Alamosa Ranch 
Item B-1 (Mud 


Dry Drilling 

12'4 in. hole 

900-4177 Ft 
Average feet per day 
Average feet per bit 
Number of bits 
totating hours 
Average feet per rotating hour 
Total days 

Dry Drilling 85% in. hole 

4177-4734 ft 
Average feet per day 
Average feet per bit 
Number of bits 


Rotating hours 


Average feet per rotating hour 


Total day 3* 


Foam Drilling 


8% in. hole 
4734-6699 ft 
Average feet per day 
Average feet per bit 
Number of bits 
totating hours 
Average feet per rotating hour 


Total days 


Alamosa Ranch B-2 (Air) As 
B-2 (Air) Percent of B-1 (Mud 


Does not include running 9%-in. casing in either well or mudding up in B-2 for 


casing 


continuous injection rate of approxt- 
mately 4 bbl of water per hour, with 
foaming agent amounts varied to suit 
conditions. A further discussion of 
these conditions will follow later. 

Formations drilled in this interval 
included hard shale, dolomite, and 
limestone with some chert. Consider- 
able gage trouble and short bit life were 
experienced commencing at about 
5000 ft. Different type bits proved an 
adequate solution to this problem and 
three of these bits were used in com- 
pleting the air-drilled interval 

When starting out of the hole at 
6241 ft, the drill pipe stuck 25 ft off 
bottom. Five gallons of foaming agent 
with water were batched into the hole 
and pipe was free after circulating air 
for 20 min. No further trouble was ex- 
perienced on this trip. Either 1400 or 
2100 cu ft per min of air was utilized, 
depending upon the pressure require- 
ments. (Pressures above 250 psi re- 
quired the use of a booster compressor 
which would handle only 1400 cu ft 
per min.) At 6699 ft the hole was 
“mudded up” to core the two objective 
zones and drilling continued with mud 
to a total depth of 7740 ft. 


How air drilling compared. The av- 
erage daily penetration rate through the 
entire air-drilled interval was equal 
to 162 percent of mud-drilled well. It 
is interesting to note that while only 43 
percent as many rotating hours were 


total of 6 days in B-2, 2 days in B-1 (see Fig. 1). 


required in the air-drilled well, 62 per- 
cent as many total days were required. 
This variance is explained, at least in 
part, by the amount of time spent in 
conducting special tests, training crews, 
and developing suitable operating tech- 
niques. Dry drilling proved to be faster 
than foam drilling (see Fig. 2). In com- 
parable hard limestone intervals, pene- 
tration rate while drilling was 149 per- 
cent faster than while drilling with 
foam. This result was not unexpected 
because of increased bottom-hole pres- 
sures while handling sizable water 
flows. Foam drilling, however, was still 
60 percent faster than mud drilling 


EQUIPMENT, MATERIALS, 
AND TECHNIQUES 


Injection Techniques — 
Foam Drilling 

Maintenance of constant injection 
rates was found to be necessary for 
optimum foam-drilling conditions. 
Varying injection rates resulted in 
large, hard-to-manage heads of fluid 
and caused wide ranges of pressure 
variation (see Fig. 3). Under these er- 
ratic conditions, drilling rates slowed 
at pressure peaks and circulation 
through the bit was cyclic. Poor cir- 
culation-rate — stability detri- 
mental to bit bearing life unless drilling 
was stopped during periods of low or 
no circulation, As an example of the 
pressure conditions under poor injec- 


prov ed 
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tion conditions at 5000 ft, surface pres- 
sures continually varied from 170 to 
over 500 psi. At this time a small air- 
operated boiler feed pump was installed 
and a constant injection rate was initi- 
ated. Pressures immediately leveled off 
at 190 to 200 psi with occasional small 
fluid heads requiring only about 240 
psi (see Fig. 4). 


Volume of foaming agents. Various 
attempts were made to establish the 
amount of foaming agent necessary for 
optimum drilling conditions. The con- 
centration recommended by the manu- 
facturer was one pint of the agent per 
barrel of total water being handled, or 
approximately 0.3 percent by volume 
Laboratory tests indicate that a good 
foam is created with somewhat smaller 
concentrations. In actual practice it is 
difficult to know the exact amount of 
water being handled at any one time 
However, adjusting the concentration 
of foaming agent to obtain the most 
nearly stable surface pressure condi- 
tions possible proved a practical pro- 


cedure. 


Bits. A total of 12 bits was used in 
the air-drilled interval in Alamosa 
Ranch “B” No. 2 compared to 35 in the 
same interval in Alamosa Ranch “B” 
No. |. Average footage-per-bit figures 
were 482 vs 166. The maximum foot- 
age with one bit while air drilling was 
1736 ft through an interval where bits 
used in the offsetting well averaged 230 
ft. Gage wear on standard bit types be- 
came a serious problem at about 5000 
ft. One standard bit made only 117 ft, 
a second bit especially designed for 
full gage hole following it reamed 
nearly 60 ft and made only 23 ft of new 
hole, and the following one reamed 23 
ft and made no new hole. A tricone bit 
with tungsten carbide inserts run at 
5087 ft made 493 ft of gage hole. Two 
more of these bits were used in finish- 
ing the air-drilled interval with runs 
of 661 ft and 456 ft through hard shale 
and limestone 


Corrosion Inhibition 

All water used for injection purposes 
was lime water with a pH of 12 to 13 
to inhibit corrosion. Because of the 
small amount injected as compared to 
the formation-water flow, pH of re 
turned water at the blooie line was only 
7. Intensive slugging with lime to pro- 
vide an excess was successful in raising 
terminal pH to 8.5 at one time. Minor 
pitting of the bottom 2700 ft of drill 
pipe was noticed after seven days of 
foam drilling 

Neither the drill collars nor the 
tool joints showed any evidence of 
corrosion, 

On the next trip into the hole, the 
bottom 30 stands were swabbed with a 
solution of an organic inhibitor. The 
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LARS PER FOOT 


DOL 


DRILLING COST . 
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AMOUNT OF FOAMING AGENT USE - Ff 


FIG. 5. Drilling economics for foam drilling can be determined from this 


rABLE 2. Example Problem for Fig. 5. 


Rig cost 
Penetration rate 
Foaming-agent cost 


Fo iming agent used 


To Find Drilling Cost with Mud 
A. Locate intersection of $80 per hour rig-cost curve with 
B. Project vertical line to intersection with penetration-rat: 
ing 9 ft per hour. 
C. Project horizontal line to intersection with drilling-« 
dollars per foot in this case $8.89 
To Find Drilling Cost with Air 
\. Project vertical line from point on base scale representing 
of foaming agent to intersection with foaming-agent cost 
per gal. 
B. Project horizontal line to intersection with $105 per hour 1 
C. Project horizontal line to intersection with drilling-cost s« 


dollars per foot in this case $9.55 


Solution 
Air drilling with foam costs 66 cents per ft more than drilling 
If no other factors, such as lost circulation, are involved, 
uneconomical 


‘ 





Ready for the Field: 150 
HP, Single Stage, Low Pres- 
sure, ESH Wilson Supply- 
Ingersoll-Rand Compres- 
sor. (Sales Gas.) 


WILSON SUPPLY—INGERSOLL-RAND COMPRESSORS 


ARE 


Engineered to Cost You Less 


The type “ESH"’ Compressors are 
completely new. In them have 
been incorporated features that 
assure continuous, low cost oper- 
ation. They are adequately 
valved with type “A’’ CHANNEL 
Valves with “double life”’ seats 
in low and medium pressure cyl- 
inders and the dependable type 
“K"’ valves in the high pressure 
units. 


Every installation is engineered 
to meet specific, individual well 


conditions — and is completely 
fabricated to give trouble-free 
performance. 


These features mean profit and 
satisfaction to you: 


Completely sealed frame. 

Sealed distance-piece. 

Full-floating aluminum bearings. 
Force-feed lubrication with full flow filter 
Window-type oi! level indicator. 
Low-oil-pressure protection. 

Aluminum crosshead shoes. 

Bored crosshead guide. 

Full-floating metallic packing. 


WRITE FOR COMPLETE INFORMATION. 


“WHat you WANT™ 


BRANCH STORES 


SALES OFFICES 


SHREVEPORT SAN ANTONIO 


NEW ORLEANS LAKE HARLES 


LAFAYETTE RPUS CHRISTI 


WHEN YOu Way 





I>. 





In these 
cost-conscious days 
more than ever... 


| POWER 
PAYS 


from getting careless. Safety 
keeps insurance rates lower. 


IN GREATER SPEED 
With power tools, crews can work faster and 
can maintain a faster pace 
without fatigue 


a 
IN GREATER EFFICIENCY 
Power tools do a better job—more uni- 
formly. No galled threads. No , 
damaged equipment 








BJ POWER UNITS Hydraulic 
or pneumatic —trailer mounted 
or skid mounted. 


ie 


POWAIRMATIC TUBING TONG One-man operation. 
FOR, Se ay ae eee HYDRATORC TUBING TONG Two models. Greater 
horsepower and speed for tubing, workover, or slimhole. 


POWER TUBING SPIDER 


No dangerous hand 
setting. Raised or set BJ POWER SLIPS Become integral 
part of table. Driller raises or 


by remote pedal 
Hydraulic or pneumatic sets by pedal control 


: UJ | S 1) Kt q | N (5 t t S ] , : 
¢ “ty, , . % ~Y 
wer oe ‘ ' J a : J L od Man 
In these cost-conscious days, it is more important than ever to 


and BJ offers increase efficiency, and stretch every drilling dollar to its utmost 
see The most practical way is with POWER! The more power used on 


® a rig, the lower the cost per foot. Byron Jackson brings the petroleum 

the onl Full Line industry hydraulic and pneumatic muscles to do its job cheaper, 
y faster, and safer with methods that keep rig crews fresh and alert. 

Byron Jackson offers you a full line of power tools —ail a result 
of Power Tools! of BJ research and development —all engineered to work as a team. 
. For sizes, capacities, and further details, see your BJ representa- 


tive. And...watch BJ for the newest. 





BJ Power BJ Byron Jackson Tools, Inc. 


FOR THE P.O. Box 2017A, Terminal Annex, Los Angeles 54, California * Cable: ““BJTOOL’ 
~~ capt a oo t N EWEST Export Address: 580 Fifth Avenue, Suite 510, New York 36, New York 
rill pipe tong | Combination tong 





ASSUMP TIONS: 


. FOAM DRILLING RATE EQUALS 
1.6 TIMES MUD DRILLING RATE 


. COMPRESSOR COSTS EQUAL 
$500 PER DAY. 

. RIG COST INCLUDES ALL MUD, 
BITS, FUEL, WATER, ETC 


. FOAMING AGENT CONCENTRATION 


EQUALS .3 PERCENT BY 





FOAM DRILLING COST PER FOOT 
MUD DRILLING COST PER FOOT 


RATIO 


4 4 


UME. 


30 40 50 60 
FOAMING AGENT COST - DOLLARS PER HOUR 


4 1 4 1 4 


UNECONOMIC 





40 


60 80 


4 
100 


BARRELS OF WATER PER HOUR (FOAMING AGENT COST - $5.00 PER GALLON) 


— 


r’ 


oie 4 1 es 1 ———— Se ee 





— | 


4 60 
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ae 


piliaiimnsity 


180 ~~ 220 


BARRELS OF WATER PER HOUR (FOAMING AGENT COST - $3.00 PER GALLON 


FIG. 6. Economic limit in foam drilling as computed for the assumptions indicated in the upper left hand portion of this chart 


same inhibitor was mixed with the in- 
jection water to provide 50 ppm con- 
centration with total water in the hole. 
Although pilot tests at this concentra- 
tion showed no noticeable effect on the 
action of the foaming agent, introduc- 
tion of the material into the circula- 
tion system suppressed all foam. It 
was necessary to cease injection of this 
inhibitor immediately and dispose of 
all contaminated injection water. After 
swabbing the drill pipe with inhibitor 
no further external corrosion was noted 
during the final three days of foam 
drilling. 


Samples 

Cutting size distribution ranged from 
dust to particles approximately “%-in. 
diameter. While dry drilling, dust size 
returns were predominant with air vol- 
umes of 2100 cu ft per min in the 
12%-in. hole. After installing addi- 
tional compressor capacity, larger par- 
ticles were returned, as large as ¥%-in. 
diameter. Lag time was negligible while 
dry drilling. 

Foam drilling resulted in larger cut- 
tings, as large as %4-in. diameter, and 
pieces of cavings ¥2-in. diameter were 
noted from time to time. Lag time 
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became somewhat of a problem, be- 
cause of heading conditions. Even with 
the best obtainable pressure character- 
istics, small irregularly timed fluid 
heads were noted, and cuttings were 
carried in great quantity by these heads. 
At times few cuttings were returned 
between heads. 


Hole Deviation 

No trouble with excessive hole devia- 
tion was experienced as is sometimes 
the case in air drilling. Deviation was 
about equal to the offsetting Alamosa 
Ranch “B” No. 1 and never exceeded 
2 degrees. Bit weights were of the same 
order of magnitude in both wells, i.e., 
20,000 to 35,000 Ib. 


Equipment 

Compressors used on the Alamosa 
Ranch “B” No. were company- 
owned equipment with a rated capacity 
of 2100 cu ft per min at 250 psi. 
Booster equipment was rated for 1400 
cu ft per min at 1500 psi. A 4-in. by 
1%4-in. by 4-in. boiler feed pump 
(driven by air from the supply line) 
was used to inject water. Foaming 
agent was introduced at first through 
lubricator into the suction of the 


a 


water-injection pump and later into 
the discharge by means of two 7s -in. by 
4-in. chemical feed pumps. Use of the 
lubricator was abandoned because of 
the difficulty of maintaining 
injection rate 

Metering equipment consisted of 
temperature recorders on the air-input 
line and the blooie line, together with 
an orifice meter to record air volumes 


an even 


ECONOMICS OF FOAM 
DRILLING 


Considerable amounts of water were 
handled successfully while drilling with 
foam in Alamosa Ranch “B” No. 2 
High cost of the foaming agents, how 
ever, makes the economics of this tech 
nique appear questionable where large 
amounts of water are encountered, and 
where lost circulation is not considered 
As an example, while handling 50 to 
60 bbl of water per hour, 6 
hour of foaming agent were added at a 
cost of slightly over $5 per gal. On these 
peak days, over $500 was spent tor 


gal pel 


foaming agents or more than the nor 
mal for mud maintenance 
mud-drilled well. 
Referring to Fig. 5, 
drilling of interval 


cost on a 


normal mud 


one in Alamosa 
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Ranch “B” No. | with a rig costing $80 
per rotating hour and a penetration 
rate of 9 ft per rotating hour gave a 
cost per foot of $8.89. While foam drill- 
ing this same interval in Alamosa 
Ranch “B” No. 2, the same_rig, with 
compressors added, cost $105 per 
rotating hour, and made 14.4 ft per 
rotating hour while using 52 pt of foam- 
ing agent, The cost per foot in this case 
was $9.55, or 66 cents per ft higher 
than the cost of mud drilling. Had lost 
circulation not been a factor, the eco- 
nomic limit for foam drilling would 
have been exceeded at this rate of foam 
injection (see Fig. 6). In the offsetting 
well, however, rig time and mud lost 
while fighting lost circulation averaged 
$1.40 per ft, giving foam drilling an 
apparent advantage of 74 cents per ft in 
this interval 
Foams to extend air drilling. Conclu- 
sions drawn from limited experience 
with foaming agents in one well are 
certainly subject to later verification or 
possible change. However, the follow- 
ing conclusions were indicated by the 
experimental use of these materials in 
Alamosa Ranch “B” No. 2 
1. Operationally, it is possible to 
handle large water flows success- 
fully with foaming agents while 
air drilling 
Economically, the amount of 
water influx which can be tol- 
erated while foam drilling is 
limited by the cost of the foam- 
ing agents and the reduced pene- 
tration-rate advantage over mud 
Use of foaming agents reduces 
the circulating pressure require- 
ments while handling water 
influx, 


Penetration rates are slower with 
foam drilling than with dry drill- 
ing, but both are faster than mud 
drilling. 

Unless inhibitors are used, drill- 
pipe corrosion can become a 
problem, even while using satu- 
rated lime water for injection 
purposes. 

To summarize, the use of foaming 
agents is one way to solve the problem 
of water influx in air drilling. The best 
solution to this problem is, of course, 
the most economical one. Development 
of adequate and economical methods 
of water shut-off would perhaps be the 
most desirable solution; however, a lot 
could be done toward improving the 
economics of foam drilling by simply 
developing cheaper foaming agents. In 
the meantime, the use of foaming 
agents should extend the application of 
air drilling and the additional experi 
‘ence gained will, no doubt, permit 
greater savings to be made than were 
possible on this early experimental well. 

ee @ 
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A new concept in well head design 
and construction is represented by 
OCT's new Unitree line shown at left 
compared to its conventional counter- 
part. Both assemblies are rated at 
15,000 psi working pressure. 


NEW CHRISTMAS TREE... 


A Radical Departure in Design Concepts 


A RADICAL REWORKING of the 
design and construction of oilfield 
Christmas trees has been announced by 
the Oil Center Tool Company of Hous- 
ton, Texas, with the introduction of a 
compact well head unit for single or 
multiple completions which offers con- 
siderable savings in weight and height. 

Called the Unitree, it features “built- 
in” valves which eliminate numerous 
joints and flanges, reducing the size of 
the unit and minimizing possibilities of 
leakage. Valves are inserted into the 
body of the unitized tree and can be 
readily replaced in the field 

he first tree displayed by the com- 
pany is only 43 in. high, but is designed 
to do the job of a conventional tree |2 
or 13 ft high 

Using the basic premise that a 
Christmas tree is a high-pressure cylin- 
der with additional means to suspend 
pipe and control fluid flow, a study was 
made of methods used in the design of 
high-pressure chambers. The problem 
resolved itself into a selection of the 
best method permitting maximum pres- 
sure rating with minimum wall section. 

The next step was a reduction in the 


number of flange connections in order 
to make the tree as compact as pos- 
sible. This was accomplished by utiliz- 
ing insert valve components which 
could be readily installed or removed 
by one person. Units of this type elimi- 
nated the need for flanges. One flange 
connection is required to connect the 
assembly to the tubing head or casing 
spool. Plug-in valve components are 
furnished by the various valve manu- 
facturers to mate with the bore in the 
tree. 

Weight and height of the unified tree 
are approximately 40 percent of pres- 
ent equipment of equal pressure rating 
The use of a unified tree is more attrac- 
tive at high-pressure ratings; however, 
its simplified design will warrant its 
use in lower pressure rating operations 

While the first development was 
made for single completion equipment 
in order to test basic theories and as- 
sumptions, the same techniques are 
readily adaptable to dual completion 
equipment and such a tree has been 
developed. The two trees are approxi- 
mately identical except for the number 
of valves. Units are available for 2%- 
in. API and 2%-in. API tubing. * 
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MODEL K251 
Power Take-Off Driven Double-Drum Hoist 


with free-standing 90-foot mast 
170,000-ib. hook load capacity 


This outstanding, modern unit meets today’s requirements for deep well 
servicing and workover. The rotary drive, while optional, was engineered as an 
integral part of the unit. The 90-foot, 170,000-lb. structural mast is designed to 
rack tubing in doubles and to hang rods in triples. Various heights of single- 
or double-leg pipe mast are also applicable. 


A wide range of truck makes and models will accommodate this Cardwell unit 
All controls, including transmission shift, are located at operator’s position for 
efficiency and safety. 
91 


Recommended depth rating is 15,000 feet with 
9-inch tubing. Unit can utilize up to 350 truck engine horsepower. 


Cardwell Model K250 is powered by a separate engine, 
aveiiahle as up to 350 H. P. class. It features the same rugged 
separate-engine powered 


characteristics of Prac K251, and can be mounted 
on a traiier or drive-in type carrier. Ask your 
doubie-drum holst nearest Cardwell Representative for full details. 





ae rugged I5,O0O0-fTr. 


serwicing writ 


compare these features! 


>K LARGE DIAMETER HIGH-CAPACITY BRAKES 
Big 44” x 916” brake flanges provide long life and 
low maintenance for both flanges and blocks. 
Cardwell's time-proven brake linkage system pro- 
vides safe, easy load control for all operations. 


>K OUTBOARD-MOUNTED DRUM CLUTCHES 
Clutches are the latest improved type available. 
Fawick Ventilated Construction dissipates heat 
from frequent engagement and assures minimum 
maintenance and downtime. 


>K DOUBLE-END DRUM DRIVE 
Two drum clutches mounted on shaft ends provide 
10 forward and 2 reverse speeds to the main drum. 


CARDWELL MANUFACTURING COMPANY e Box 2001 e¢ Wichita, 


2K OIL BATH LUBRICATION 
All chain drives are fully enclosed and oil-bath 
lubricated for long life and low maintenance. 

2K 15-INCH HYDROMATIC BRAKE 
An optional hydromatic brake is of the double- 


rotor type for maximum capacity, with friction 
engaging clutch for fast, smooth operation. 


Throughout the world — wherever oil is found — you'll find a Cardwell Man close by! 


MANUFACTURING COMPANY 


For full information call a Cardwell Representative or contact 


Kansas, U.S.A. e@ Cable: ALLSTEEL e Phone: AMherst 7-3311 





New Building, 
New Developments Mark . 


MAGNOLIA’S 


MAGNOLIA Petroleum Company 
marked its 20th anniversary of explora- 
tion and production research recently 
by the announcement of new scientific 
developments and the construction of 
a large laboratory building at its Dal- 
las, Texas, suburban headquarters. 

The company’s laboratory has grown 
from a two-room lab established in 
1938, to an organization of 25 build- 
ings spread over 20 acres near Duncan- 
ville, southwest of Dallas 

Adding to Magnolia’s long list of 
scientific achievements in the explora- 
tion and production field, Dr. C. Ivan 
Alexander, manager of the field re- 
search laboratory, made public several 
new developments during the anniver- 
sary week of March 24 to 28. These in- 
cluded an inverted emulsion cement, 
the use of television monitoring in the 
interpretation of seismic logs, and ad 
vanced work with inverted emulsion 
completion fluids. 


Research History 

The field research laboratory was 
established on March 3, 1938. The late 
Fred M. Lege, Jr., at that time vice- 
president of Magnolia Petroleum Com 
pany, announced the creation of the 
laboratory in the Magnolia Institute 
Building on McKinney Avenue, Dal- 
las. This laboratory was to do research 
work on natural gas utilization under 
the supervision of the natural gas and 
gasoline department. The lab’s present 
location of approximately 144 acres 
was purchased May 30, 1940. The con- 
struction of several buildings began 
in August 1940. A pilot plant, an office 
building, a general laboratory, and a 
machine shop were completed in No 
vember of 1940 and at that time the 
transfer of personnel from the old Mc- 
Kinney location to the new Duncan- 
ville site began. Building construction 
continued during 1941, at which time 
facilities were provided for the natural 
gas department's laboratory, a power 
house, and a second pilot plant. 

During World War II, the labora- 
tory’s assignment was broadened to in- 
clude research on refinery processes 
and on oil exploration. The rate of hir- 
ing was stepped up, and, as the staff 
became larger, more buildings were 
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Inverted emulsion cements, seismic TV 


monitoring added to lab's achievements; 
25,000 sq ft lab addition completed 


erected. Considerable emphasis was be- 
ing given to research and pilot plant de- 
velopment work on the production of 
aviation gasoline, synthetic lubricating 
oils, and catalyst manufacture. g 

By 1943, the transfer from the Mc- 
Kinney site was completed and the lab- 
oratory’s staff had increased to 163 
employees. The laboratory’s organi- 
zation consisted of six sections: Chemi 
cal research, physics 
velopment, design, patent, and service 
The chemical research section and the 
development section naturally evolved 
from the original laboratory organiza- 
tion. The physics research section ob- 
tained a number of its original person- 
nel from Magnolia’s geophysical de- 
partment. This personnel subsequently 
formed the nucleus of the present ex- 
ploration research division. Staff ex- 
pansion and construction continued 
in 1944 and 1945 until the end of 1945 
the staff numbered slightly more than 
300 persons 

Early in 1946, a general reorganiza 
tion of the Socony laboratory system 
occurred. The total research effort of 
Socony and its affiliates was concen- 
trated into three units: The Field Re- 
search Laboratory, Dallas, Texas; the 
Research and Development Depart- 
ment, Paulsboro, New Jersey, and 
the Technical Service Department, 
Brooklyn, New York. The field re- 
search laboratory was assigned the re- 
sponsibility for conducting all phases 
of research in the fields of petroleum 
and natural gas exploration and pro- 
duction for the entire Socony organi- 
zation. 

As a result of this change in assign- 
ment, the field research laboratory staff 
was reduced to 150 employees. Three 
divisions, the exploration research divi- 
sion, the production research division, 
and the general services division re- 
placed the six sections which were ac- 
tive under the previous organization 


research, de- 


Physical Plant 

Since 1946, the staff of the labora- 
tory has been increased gradually until 
today the laboratory employs about 380 
people. 


Construction has continued to keep 


- pace with the expanding research pro- 


gram. Between 1946 and 1951, con- 
struction was essentially limited to con- 
version, modification, and extension 
of existing buildings. Additional space 
for administrative personnel was pro- 
vided in 1953 with the construction of 
the administration building. 

In the fall of 1956, construction was 
started on a new building which will 
provide 25,000 sq ft of added floor 
space. This building represents the init- 
ial phase of a long range building pro- 
gram designed to provide the labora 
tory with additional totaling 
75,000 sq ft. 

The new structure contains 25,000 
ft of floor space, housing 21 separate 
laboratories, the lab’s library, its elec 
tronic computers and 34 offices. Other 
space will be used for the building me 
chanical equipment, instrument shop, 
electronics shop, photographic labora 
tory, and other miscellaneous op- 
erations. 


space 


The building is designed to be two 
stories. The first phase consists of one 
story with a partial basement, and pro 
vides a total floor area of about 25,000 
sq ft. It is planned that an additional 
29,000 sq ft will be added about 1960 
by building the second floor and adding 
two 24 ft bays at the end of the build- 
ing. There will be a connecting link 
between the new building and the pres 
ent administration building. The di- 
mensions of this link are 40 ft wide and 
70 ft long 


Scientific Contributions 


Several outstanding scientific de- 


velopments in the area of exploration 
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20 YEARS OF RESEARCH 
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He’s building a 
business on proved 
performance 








Thousands of grueling hours 
on tough jobs like salt water 
disposal, and this HD-11 is 
still going strong. 

“Brother, that takes a 
good crawler—and the 
HD-11 sure measures up!” 
says M. F. Machen, Texas 
oil field contractor. 


M. F. Machen 
Midland, Texas 


. 
- ill 2 he 


HD-11 HD-11 cleans up shale pit and reservoir. Operator 


94 belt hp aa pe : , 
24,600 Ib J.W.Thompson is “mighty pleased”’ with his machine. 


(approx. as shown) 





Convinced by his first— 
now he owns four 


It didn’t take Mr. Machen long 
to prove the profit-making 
advantages of Allis-Chalmers 
machines. He bought his first 
three years ago—now owns three 
tractors and a motor grader. 


Working his tractors in mud 
and brine, digging pits, cleaning 
up, building access roads, this 
busy contractor knows he can 
depend on Allis-Chalmers seals 
to keep dirt and water out of 
truck wheels and rollers, keep 


Frat 
Ur 


_ 


costly maintenance to a mini- 
mum. 1,000-hour lubrication in- 
tervals for everything below track 
level means extra production 
time every day—hundreds of 
hours every year! 


Ask your dealer to demonstrate 
an Allis-Chalmers construction 
machine on your job. See for 
yourself why more and more suc- 
cessful contractors are building 
their fleets with Allis-Chalmers— 
for proved profitable performance. 
ALUS-CHALMERS 


CONSTRUCTION MACHINERY DIVISION 
MILWAUKEE 1, WISCONSIN 


cok werticmeastet ALLIS-CHALMERS 
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and production from Magnolia’s field 
research laboratories include: 

Development of subsurface combus- 
tion theories. Although several other 
oil company laboratories have done 
work on “subsurface combustion,” 
Magnolia claims to be first to field- 
test and publish its findings. 

Calcium surfactant mud was de- 
veloped by the labs for deep drilling in 
areas of high bottom-hole temperatures 
and pressures. 

The continuous velocity logging tool, 
that distinguishes one underground 
formation from another, has been 
licensed to service companies. 

The Marine Sonoprobe is an instru- 
ment that explores and maps the ocean 


floor and the shallow sediments be- 
neath it by sound waves; it is being used 
to determine routes of underwater pipe- 
lines, locate oyster beds, and by the 
U. S. Army for mapping purposes. 

Magnolia has received over 200 
patents on the laboratory’s work since 
World War II, and 100 more are pend- 
ing. It holds a dozen licenses with 
service companies for tools and tech- 
niques, and another half-dozen are in 
the mill. 


Recent Developments 

In recent months, a formulation for 
the preparation of inverted emulsion 
completion mud has been developed 
in the laboratory. These fluids permit 


In playing back magnetic taped records .. . 


essentially damage-free completions to 
be carried out. The laboratory staff has 
now gone one step farther by introduc- 
ing an inverted emulsion cement. This 
cement is designed to keep water from 
damaging formation in the cementing 
phase of completion. 

In the field of geophysics, Magnolia 
is making use of the television monitor 
to “make the most” of seismograms. 
Seismic crews now are able to shoot 
their patterns “wide open,” and let the 
technicians filter out —in the lab — 
unwanted noise and print the best pos- 
sible seismogram. This permits field 
crews to move faster by cutting re- 
shooting time and eliminating the 
necessity of making field prints. * * 


TV Monitor New Aid in Seismic Interpretation 


Magnolia Petroleum Company is 
using an ordinary television screen to 
expedite interpretation of seismograms. 
By selecting the best seismic profiles in 
the laboratory rather than in the field, 
geophysical technicians are able to 
print only the ideal seismogram. This 
technical use of the common TV is 
saving considerable time and expense, 
company Officials say. 

Simplified, the TV monitoring 
method works like this. Seismic crews 
in the field record their “shots” on 
magnetic tape with recording instru- 
ments set to receive “everything.” 
Formerly, the crews had to re-shoot 
locations if low-volume seismic rec- 
ords, then printed in the field, failed to 
give an adequate profile. Likewise, if 
the shot were recorded too “loud,” 
no delineation would be possible. In 
any case, the shot holes would have 
to be redrilled, more dynamite would 
be used and more field prints made. 

Now, no field prints are made and 
no field corrections are necessary. The 
seismic crew now records one mag- 
netic tape. One shot pattern is taken 
and the crew moves on. These are sent 
to the lab for analysis and the tapes are 
played back and a paper record is made 
of it. However, between the tape and 
the paper record, a 24-in. TV screen 
monitors the trace signals. By adjusting 
controls on each of 12 traces displayed 
on the screen (24 traces are on each 
tape; one-half of the tape is shown at 
one time), the technician selects for 
printing the best picture with the least 
interference. 

Dr. C. Ivan Alexander, Magnolia’s 
field research laboratory manager, 
states that “With the monitor, we can 


see the results of filtering and we know 
when we have the best record pos- 
sible.” 

To carry the work one step farther, 
several seismic records are put together 


to form a profile, or cross-section, of 
the earth’s subsurface. Frank J. Mc- 
Donal is geophysics research group 
leader at the field lab in charge of the 
project. xk 


Sounds of the earth are like mazes as they are played back on a TV monitor from a magnetic 
tape. Magnolia lab technician Basil Kersey filters out “noise” on the TV monitor as a seismic 
record is being made from a geophysical magnetic tape. 








Du Pont High Viscosity CMC 


helps you “beef up” low-solids muds 


Low-solids and milk emulsion muds 
offer you many important benefits by 
increasing penetration rate, bit life, 
and in hurdling special problems. 

But, being short on solids, these 
muds have to be “beefed up” to get the 
viscosity you need to carry cuttings 
out of the hole. 

Low-cost way to do this is with 
Du Pont High Viscosity CMC, devel- 
oped especially for low-solids drilling 
muds. 

Du Pont High Viscosity CMC builds 
viscosity, provides good fluid loss con- 
trol, and keeps your mud costs down 
minimal 
needed to do the job. 

You also get excellent suspension of 
weight materials, high resistance to 


because of the amounts 
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thermal and bacterial degradation, 
and a tough, thin filter cake with 
Du Pont CMC. 

For low-solids muds without pain, 
strain, or runaway costs, call your 
mud dealer for immediate delivery of 
Du Pont High Viscosity CMC. Or get 
in touch with 


Barada & Page, Inc., offices in Corpus 
Christi, Dallas, Fort Worth, Houston, 
Kansas City, New Orleans, Odessa, 
Oklahoma City, Tulsa, Wichita. 


Macco Corp., Paramount, California 


Du Pont Explosives Department, of- 
fices in Dallas, Los Angeles and Wil- 
mington. Warehouse in Farmington, 
New Mexico 


ADVERTISED PR 


OU PONT 


SODIUM CMC 
ae semen cnule 


DU PONT CMC 


Better Things for Better Living 
... through Chemistry 





Now for the first time in the Oil Field 


A valve for W. O.G. M* Service « « «: 


During a research program, Cameron 
engineers subjected every type of conven- 
tional valve to wear by opening and closing 
against high pressure abrasive flow. In the 
course of these tests it developed that the 
downstream seat on each valve showed the 
most wear, whereas other sealing surfaces 
in the valves were relatively undamaged. 


Maximum wear always occurred at the 
same point on the seat. Then a new idea 
was conceived. Rotating the seat a fraction 
of a turn each time the valve was opened , 
and closed would present a new surface at 
the point of greatest wear each time the 
valve was operated. This principle is the 
central feature of the new Cameron Type 
“FY gate valve. 


The same carefully controlled tests which 
produced such destructive wear on the con- 
ventional valves were re-run with the Type 
“F” gate valve. The remarkable results ex- 
ceeded every expectation. Here for the first 
time is a valve with such unusual durability 
that it can perform any W.O.GM* service 
for many times the life span of any valve 
used in drilling and production service. 





1RON WORKS, Inc. 
P. O. Box 1212 — Houston, Texas 
Export Office: 7912 Empire State Bidg., New 


York City. In England: Cameron tron Works 
ltd., 76 Grosvenor St., London W. 1 England. 











Mud 





Packing may be changed 
under pressure with the 
aid of the positive seal-off 
shoulder on the stem. 


The Type “F” has smooth 
bore full-opening ports, 
standard API connections 
and pressure ratings. 


Pressure Ratings through 15,000 p.s.i. W.P. 





“THERE’S ONE 


TESTING COMPANY 


THAT ALWAYS GIVES YOU 


SOMETHING EXTRA...” 


Experience is that extra something operators 
want and need. Johnston Testers has thirty 
years of testing service . . . over one-half 
million testing Operations . .. that’s experi- 
ence with a capital “E.” 

What does this mean in added benefits? 

Experience means less rig time, less chance 
of a misrun, more accurate evaluation, com- 
plete and reliable bottom hole data. These 
can be translated into dollar savings for you, 
the operator. 

Why does Johnston usually get the call for 
the cough drill stem tests, the deep, difficult 


holes? The answer is simply this. With John- 


JOHNSTON 


FOR FURTHER INFORMATION ON 
VERTISED PRODUCTS SEE READER SERV 


ston equipment, rugged enough to withstand 
any hole condition, you're assured of the best 
possible results. The Johnston pressure 
recorder, the most sensitive and = accurate 
recorder available, gives exacting information 
With Johnston personnel, service and _ test 
evaluation is the best obtainable 

Give your well every chance to be a pro- 
ducer. The margin for error is reduced when 
you rely on Johnston experience. 

Always call Johnston and be sure. 

Johnston Testers, Inc., Houston, Texas; Long 


Beach, California; Calgary, Alberta, Canada. 


. TESTERS 
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Offshore drilling tender has recently been added augment Shell-BP’s accelerated drilling 
program in Nigeria. The tender, which was built in the Netherlands, will be used in conjunction 
with a 12,000 ft drilling rig mounted on pilings. It is being used in the tidal mangrove swamps 
of the delta of the River Niger. This is the tender as it arrived at Port Harcourt, Southern Nigeria. 


More rigs than producing wells... 


INigerie Gears for 


Major Oil Program 


Shell-BP consortium doubles drilling 
activity this year; gathers first 
commercial oil — fruit of 20 years’ labor 


Water transport base at Warri. From here launches carry supplies to seismic and gravity 
parties still working in the Niger delta swamps. On the left is a houseboat that provides living 
accommodations; at right is a new floating dynamite magazine under construction. The company 
has 5 other houseboats, 10 launches, 2 tugs, 2 LCM's and an LCT. This in in addition to 90 staff 
cars and pickup trucks, and 120 heavy trucks and trailers and several buses that traverse 
Nigeria's washboardroads. 
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V. S. Swaminathan 
5, Fielding Road 
Bedford Park London, W. 4 


AT LONG LAST the Oloibiri oil field 
in the Brass division of East Nigeria 
is producing petroleum. This puts 
Nigeria on the world oil map. The first 
cargo of 1200 bbl of crude oil left the 
tank storage farm at Kugbo Creek by 
barge on Christmas Day, 1957, arriv- 
ing at the Port Harcourt storage termi- 
nal the following day. Behind this lies 
the story of two decades of endeavor 
and an outlay exceeding $33,600,000 
This sum may soon be considered small 
considering proposed and _ existing 
plans for oil development. 


Two Producing Fields 


So far two oil fields — Oloibiri and 
Afam — both located in East Nigeria 
near Port Harcourt have been found 
Four successful wells have been drilled 
at the former location and three at the 
latter. Ten drilling rigs are already in 
operation and the Shell-British Petro- 
leum consortium plans to double its 
drilling activities this year. It is, how- 
ever, reckoned that a minimum output 
of 100,000 bbl a day will be required 
before full-fledged commercial petro- 
leum production can take place in 
Nigeria. 

In 1937 a handful of geologists 
landed in Nigeria and launched one of 
the most protracted, difficult and costly 
oil searches of all time. The small 
cluster of pioneer oil men living in tents 
then, has now blossomed into a vast 
organization housed in a spacious self- 
contained camp. More than 2300 per- 
sons are at work, of whom over 2000 
are Nigerians. The present operating 
concern is the Shell-D’Arcy Petroleum 
Company of Nigeria Ltd 


Oil Reconnaisance 


Search for oil in this part of tropical 
Africa falls into three phases: Recon- 
naisance, semi-detailed and detailed ex- 
ploration, and deep-test drilling. Initial 
work commenced in 1937 with a 
broad and rapid survey over the entire 
sedimentary area from Lavos in the 
west to Yola in the east, and from Cala- 
bar to Sokoto. Subsequent prospecting 
was confined to the southern sedi- 
mentary region for which the Nigerian 
government issued an_ exploration 
license to the Shell-D’Arcy Petroleum 
Company. 


Exploration 

Under the second phase, lasting 
from 1938 to 1941, the company con 
tinued the geological work and car- 
ried out gravity surveys in the Onitsha 
Okigwi/Owerri areas, and in_ the 
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Seeing is believing... 


MUD 
WEIGHT 


controlled best in muds by BAROID’ 


The best mud weight for your well is more than a density figure. 


The minimum safe mud weight is based on the pressures encountered 


and the nature of the formation. 


Maintenance of any given mud weight also involves control of viscos- 


ity, gel strength and filtration properties. 


Specify BAROID and use our know-how for maximum performance 
at minimum cost. 


*Registered trademark of Baroid Division National Lead Company 


ALU 


BAROID DIVISION: NATIONAL LEAD CO. 
MAIN OFFICE: P. 0. BOX 1675, HOUSTON 1, TEXAS 


























KEEP COSTS GET FASTER MAINTAIN 
DOWN DRILLING CIRCULATION 


and 
—7 


PREVENT HOLD BACK KEEP FORMATION 
BLOWOUTS SALT WATER IN PLACE 





Injection Distribution Manifold for Water — 


Flooding Project, Caddo Parish, Lovisiana 


FOR LOW, MEDIUM OR HIGH PRESSURE SYSTEMS BRINE* OR FRESH WATER 


ORBIT VALVE COMPANY 


Tulsa, Oklahoma, Box 699, LUther 4-4761, TWX TU $25 


WAREHOUSES: HOUSTON, TEXAS, 407 Velasco, CApito! 
8-6623, TWX HO 115; ODESSA, TEXAS, 402 West County 
Road, Federal 7-2263, TWX ODESSA TEX 8041; 
EDMONTON, ALBERTA, CANADA, 7119-104th Street, 
Phone 391-283 

WEST COAST REPRESENTATIVE: Fred P. Koenig Com 
pany, Long Beach, Calif., 3815 Atlantic Avenue, 
GArfield 4-3834 

CANADIAN REPRESENTATIVE: T. R. Pickford & Com 
pany, Ltd., Calgary, Alberta, 536 8th Avenue West, 
Phone 2-7371 

EXPORT REPRESENTATIVE: New York 36, N. Y., 500 
Fifth Ave., BRyant 9-2236 
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ORBIT FORGED STEEL VALVES ARE 
WIDELY USED IN WATER FLOOD- 


ING SYSTEMS— for Services such as: 
Injection Wells, 
Injection Water Distribution Manifolds, 
Pump Discharge Lines, 
Field Lines. 
Sizes: 1°,1%2"", 2", 2%", 3" and 4”. 500 
Ibs. thru 5000 Ibs. Working Pressure, 
Stainless or Carbon Trim. 


REASONS WHY YOU SHOULD USE ORBITS IN WATER 
FLOODING SYSTEMS: 


1. Non-lubricated friction-free shut-off. 

2. Trouble-free —Orbit valves will con- 
tinue to operate easily even under the 
severest corrosive conditions encount- 
ered in water flooding service. Cor- 
rosion does not interfere with the 
opening or closing operation of Orbit 
valves. 

. Availability—Stocked by your local 
supply store. 

. Full round straight thru unrestricted 
opening. 

. Full range of sizes. 

. Eliminates contamination from valve 
lubricants. 


*For Brine Services we recommend stainless 
trimmed Orbit valves. 














An American-made drilling rig drilling at Akata, in the Calabar Province. This is one of 10 
now being used to extend oil finds at Oloibiri and Afam fields. 


Deltaic tract; one seismic party was 
active in the Okigwi/Owerri/’Imo 
River region. In addition, several shal- 
low core holes were drilled in the 
Awgu/Ishiago/Ngusu areas. This work 
suffered an interruption in 1941 be- 
cause of the war, and was not renewed 
until September 1946. 

Iwo geological parties then resumed 
work, and geophysical operations were 
re-started in 1949 with one gravity and 
one seismic party. One of the major 
problems at this juncture was that a 
substantial part of the concession area 
was covered by the Niger delta, for 
which there was virtually no accurate 
topographical map. For this reason, 
the company was forced to map some 
15,000 sq miles of the delta by aerial 
survey, and this formidable undertak- 
ing could only be completed in April 
1953 owning to trying local climatic 
conditions 


Test Drilling 
The third phase began in 1952. The 
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first deep test well reached a depth of 
11,000 ft before it was abandoned. In 
the following year a well drilled with 
an American-made rig encountered 
showings of oil at Akata, associated 
with a considerable volume of gas. In 
1954 this outfit was moved to Nzam 
on the Niger banks north of Onitsha 
At the same time, a smaller rig drilled 
test holes near Okigwi, Ituk Mbang, 
and adjoining Benin City. In May 1955 
the Nzam well was abandoned at a 
depth of 12,046 ft, a record depth for 
Nigeria, following disappointing test 
results. The smaller rig was drilling a 
well at Umuna in Owerri Province in 
the autumn of 1955. The Dutch con- 
tract rig was drilling an outstep well 
in the Akata area, after completing a 
well at Ekim in Calabar Province 
where promising oil shows were found. 

Distances are vast in Nigeria and 
the available highways are often a 
nightmare to the most stoutly-built ve- 
hicle. Drilling rigs and seismic parties 





must be assured of regular supplies of 
food, equipment, tools and fuel. More 
over, the expatriates want their mail 
regularly and need transport back to 
base occasionally for well-earned rec 
reation. 

A fleet of 90 staff cars, pick-ups and 
land-rovers are maintained for this 
purpose. Then, when a drilling rig o1 
seismic party moves location, the heavy 
trucks and trailers 

—come into play. Buses for school 
children and bicycles for messengers 
just about complete the items of land 
transport. Where operational areas are 
inaccessible by road, the inland water 
way network is used. The company op 
erates two LCM’s and one LCT for 
heavy transport, six houseboats for 
accommodating personnel, 10 launches 


some 120 strong 


and speed boats and two tugs. Finally 
air transport, comprising three hell 
copters, is proving an asset 

Shell-D’Arcy employs around 300 
expatriates on its staff. They come with 
their families to live in a country where 
there are few outside forms of enter 
tainment, and the climate and the dis 
eases still command respect and car 
In this context, Owerri’s residential 
area contains family bungalows, bach 
elors’ quarters, and a rest home for 
temporary residents and visitors. A 
large up-to-date club 
much-needed focal point for dances 
social gatherings, and indoor games 
Although most of the Nigerian stafl 
lives outside the camp in their own 
houses, their welfare has been the par 
ticular concern of the company. They 
have a well-equipped club-house and 
amenities for playing cricket, football 
and tennis 


provides the 


Oloibiri Wells 
At Oloibiri on the Niger River delta 


three wells encountered oil in three 
separate thin sands between 8000 and 
9000 ft. Oloibiri drilled four during 
the first quarter of 1957 that proved 
dry and appeared to establish the south 
ern limit of the field. A fifth well was 
drilled in mid-1957. Here the three 
producers completed during 1956 and 
in early 1957 are 3937 ft apart. They 
are located in an area of very difficult 
accessibility in the Niger River delta 
Further north, a second well was 
drilled last year at Akukwa in Onitsha 
Province in the hope of finding oil as 
sociated with high-pressure gas which 
caused a blow-out, when the first well 
on this structure was drilled to 12,000 
ft in 1955. This test was also reported 
dry, however. At Ibotio in the Calabar 
Province a wildcat drilled in 1956 en 
countered a thin oil sand. In all, five 
exploratory and four appraisal wells 
were drilled during 1956 aggregating 
60,000 ft. Three drilling strings and 
four seismic parties were operatin 
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the same year. At Afam, 20 miles east 
of Port Harcourt, a wildcat tested oil 
and gas; and a second well, three- 
quarters of a mile north of the first, 
was started late in 1956. In mid-1956 
the Shell-BP consortium announced a 
new wildcat location for a 10,000 ft 
test, 16 miles south of Benin City mid- 
day between Lagos and Port Harcourt. 
In 1954 a well northwest of the latter 
city found a non-commercial oil show 
at 6387 ft. 


Drilling Tender 

Designed to help in the drilling for 
oil in the tidal mangrove swamps of 
the Niger River delta, an all-steel 
floating tender has reached Port Har- 
court, after being towed for over 
4000 miles by sea from Holland. It in- 
cludes a helicopter landing platform 

- the first of its kind to be used in the 
new phase of the expanding Nigerian 
oil search activities. This vessel has a 


draft of 8 ft, is 158 ft long and 80 ft 
wide. Apart from the drilling unit, 
which is fixed on a platform placed on 
piles and driven into the sea bed, the 
tender houses all the machinery, plant, 
fuel and stores necessary for this kind 
of operation. It can support non-stop 
drilling operations for up to 30 days. 
It will mount a rig capable of 12,000 ft 
depth. Its first location is likely to be 
in the New Calabar River estuary near 
Krakrama in Degema division nearly 
20 miles south of Port Harcourt. The 
delta tidal swamps, where no test wells 
have been drilled, form part of the 
company’s prospecting area which al- 
together covers nearly 40,000 sq miles. 

Also, a brief marine survey was con- 
ducted in November 1956 to assemble 
data relating to possible oil exports 
from Nigeria by tanker, which indi- 
cated that Calabar, Port Harcourt, and 
Lagos permit vessels of 18, 21 and 25 
ft of draught respectively. 


























Two of four productive wells at 
Oloibiri have been accounting for oil 
on test and the other two started pro- 
duction early in January (1958). Until 
recently, transport of this crude oil was 
carried out in two stages. It was 
pumped from the wells through an 8-in. 
pipeline over a distance of 7 miles to 
the tank storage farm at Kugbo Creek, 
from which it was loaded into barges . 
and towed to Port Harcourt. In March 
a 10-in. pipeline was completed and 
transport by barge was discontinued. 
Oloibiri’s output is now pumped direct- 
ly to Port Harcourt. Estimated produc- 
tion is 4000 bbl a day. Oil transport by 
ocean tankers began in February after 
sufficient stocks had been built up at 
the port. Loading to only half capacity 
of modern tankers is possible, how- 
ever, because of insufficient depth of 
water at the entrance to the Bonny 
River. xk 





Mid-Continent API production meeting... 


API: Beware of Big Government 





The threat of big government is the biggest cloud hanging 
over the oil industry today, warned speakers at the Mid-Con- 
tinent Division District, API, Division of Production. Many 
voiced appeal for protection and preservation of the free en- 
terprise system at the group’s three-day meeting, April 9-11 
in Oklahoma City, Oklahoma. 

About 750 oilmen from Oklahoma, Kansas, and the Texas 
Panhandle attended the district meeting. 

Sid Latham, vice president of Hunt Oil Company of Dal- 
las, Texas, in a key address before the group, pointed out 
that Americans tace “The spectacle of 40,000,000 haunted 
houses — haunted not by ghosts in the superstitious sense 
— but by big government.” With every acceptance of fed- 
eral aid we accede to a bit more federal control, Latham 
pointed out. 

Another API speaker, Kenneth McFarland, educational 
consultant of General Motors, Topeka, Kansas, admonished 
us not to “panic and run the free enterprise vehicle into the 
ditch.” He advised the group that “the younger generation” 
has never been taught the basic tenet of the free enterprise 
system — the law of supply of demand; the older generation 
has forgotten it, he claims. 

J. Ed Warren, senior vice president of the First National 
City Bank of New York, pointed out that the long range 





Wayne C. Moody, Sunray Mid-Continent Oil Company, Tulsa (cen- 
ter), is new district chairman for the Mid-Continent District of the 
Division of Production, AP|I. Congratulating him are (left to right): 
Fred J. Neslage, re-elected district vice chairman for the Texas Pan- 
handle; E E Young, who preceded Moody as district chairman; 
Moody; D. L. Connelly, vice president of the API for production, and 
J. F. McDonald, district vice chairman for the Seminole-Oklahoma 


City ares. 
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prospect for the oil industry was bright, but held little opti- 
mism for better conditions within the domestic industry in 
the next few months. Warren addressed the group at one 
of the four general sessions of the Mid-Continent group. 

Committees and study groups reporting at the session told 
of achievements in both the fields of production and drilling. 
Two new study groups were established. One group was set 
up to work on possible new specifications and new equip- 
ment for handling high tensile drill pipe, casing and tubing 
being used in today’s deeper drilling. A second group was set 
up to study water analysis. 


New Officers, Citations 

Wayne C. Moody, Sunray Mid-Continent Oil Company, 
Tulsa, was elected to serve as the new district chairman for 
the Mid-Continent District Division of Production. He was 
formerly chairman of the program committee for the dis- 
trict meeting. He succeeds E. E. Young, Sohio Petroleum 
Company, Oklahoma City. 

Other district officers elected include: Vice Chairman for 
the Seminole-Oklahoma City area J. F. McDonald, Gulf Oil 
Corporation, Oklahoma City; Vice Chairman for Kansas A. 
L. Dunn, Walter O'Bannon Company, Great Bend, Kan- 
sas; Vice Chairman for the Drumright-Perry area B. R. 
Ermey, Schlumberger Well Surveying Corporation, Perry, 
Oklahoma; Vice Chairman for the Texas Panhandle Fred J. 
Neslage, West Pampa Repressuring Association, Pampa, 
Texas; Vice Chairman for southern Oklahoma Jack P. 
Denny, Phillips Petroleum Company, Ardmore, Oklahoma; 
Vice Chairman for the Golden Trend area W. B. Faught, 
Vickers Petroleum Company, Inc., Pauls Valley, Oklahoma; 
and Secretary-Treasurer Ralph W. O'Neill, Phillips Petro- 
leum Company, Phillips, Texas. 

Five received “Citations for Service” by the district. The 
awards were made by D. L. Connelly, API vice president for 
production to: Jack Abernathy, Big Chief Drilling Com- 
pany, Oklahoma City; L. F. Davis, Atlantic Refining Com- 
pany, Tulsa; M. L. Powers, University of Oklahoma, Nor- 
man, Oklahoma; Jack Tarner, Phillips Petroleum Company, 
Bartlesville, Oklahoma, and J. Zaba, Pan American Petro- 
leum Corporation, Tulsa. 
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As drilling goes, so goes the industry... 
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Economic Outlook for 


Jack H. Marsee, 


Lofiand Brothers Company 
Tulsa, Oklahoma 


THE CURRENT RECESSION in all 
business activity is also affecting the 
petroleum industry. There has been a 
decline in the growth of demand which 
led to accumulation of excess stocks of 
both crude and products. The result 
has been curtailment of production and 
reduced drilling activity. 

A situation that is of more lasting 
significance than the current recession 
has developed from increasing costs 
for drilling. Factors peculiar to the na- 
ture and history of operation of the oil 
industry have made it increasingly dif- 
ficult to raise the price of crude and 
products to keep pace with rising cost. 
The average price of crude has been in- 
creased but once in four years. The ap- 
proach of cost to price obtained is be- 
lieved to have contributed to the de- 
cline of domestic drilling activity. Con- 
tinuance of this situation is a serious 
threat to the progress of both the drill- 
ing and producing industries. 

The contract drilling industry has 
made a significant contribution toward 
holding the cost level by reducing drill- 
ing time required. While reducing the 
footage price, the contractor’s cost- 
profit margin has narrowed so that fur- 
ther improvement in technology and 
equipment will be slowed by lack of 
funds. 

The progress of both the domestic 
drilling and producing industries de- 
pends upon the ability to drill more hole 
at less cost. The current bare-existence 
level of return to the contractor does 
not create the necessary economic situ- 
ation to reduce drilling time further. 
This is the wrong approach to the 
problem. The contract drilling industry 
~ “The Economic Outlook for the Drilling Con- 
tractor’ was presented at the spring meeting 
of the Rocky Mountain District, American Pe- 


troleum Institute, Division of Production, in 
Denver, Colorado, April 22, 1958. 
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Future of the entire drilling and production industry 
depends on the ability of the oilmen to cut drilling costs; 


cutting drilling cost depends on the ability to decrease 


drilling time 


must be maintained in a healthy econo- 
mic position to be able to make the re- 
quired investment in men, tools, and 
methods, Any approach less farsighted 
will be costly to both the drilling and 
producing industry. 

The economic outlook for the drill- 
ing contractor is directly related to the 
economy of the producing industry. 


Drilling Affects Entire Industry 
Present recessionary conditions in 
this country are affecting all industries. 
Nevertheless, in a dynamic economy 
such as ours, the effect should be short- 
lived. The long-range results are those 
which are of greatest importance, and 
the long-range forecast of petroleum 
requirements is encouraging. However, 
current conditions in the petroleum and 
drilling industry cannot be ignored, 
even in the long-range picture, for these 
conditions have been developing for 
some time and thus may be the begin- 
ning of a new trend. Certainly, prior 
to the beginning of the present reces- 
sion in this country, there had already 


developed significant changes in the 
overall petroleum industry. The reces- 
sion has focused attention on these de- 
velopments. 

When the Suez Canal was opened 
last year, the domestic export volume 
immediately began to decline toward 
the pre-closing level. Producing capaci- 
ties had been geared to meet the export 
volume required by closing the Canal, 
thus there was a stock growth created 
by inability to slow production at a rate 
equaling the decline in export demand. 
The stock growth that occurred caused 
no undue concern because of anticipa- 
tion of the seasonal increase in demand 
during the winter months. The antici- 
pated demand growth, based on ob- 
servation of past growth, had been set 
at 4.3 percent per year.* The actual 
demand growth from June 1957, 
through November 1957 was only 2.1 
percent higher than for this period in 
1955. Early forecasts for the crude de- 
mand for 1958 vary from predictions 
of a small decline to a gain of only 1% 
percent over the total crude demand for 
1957. 
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FIG. |. Total hydrocarbons found per foot of hole drilled (by year) has shown a stoady 


downward trend in recent years. 


B-85 








GROWING... 








The present installation of eight 550 hp GMXD-8 Southwest Compres 
sor plants, using Cooper-Bessemer compressors, handling 28 MMCF/d 
from 34.4 to 339.4 psia 


AND STILL ROOM TO Gi 


With Southwest compressor plants you have the and automatic control systems installed. They are ready 
exact horsepower you need when you need it. The for installation months before conventional units. Because 
photographs show the various stages in growth of the of the automatic controls and safety devices, operating 
Continental Oil Co. Plant, West Short Junction Field, costs per horsepower-hour are cut to a fraction of the 
Oklahoma. It has grown in size as the need for increased costs of a fully attended installation. Ask Southwest 
compressing capacity has grown. It can continue to engineers to consult with you on your compressing plant 
grow with no obsolesence, no major changes. Additional requirements. Available in sizes from 265 to 880 hp. 
Southwest Compressor plants are added as required. 

Southwest, code constructed compressor plants are 
fully factory assembled. ‘They are mounted on heavy 
duty skid bases with cooling, air Starting, lubricating, 


SOUTHWEST 
INDUSTRIES, INC. 


P. O. Box 19392, Houston 24, Texas 

















LV LS1t 
COMPLETE 
UNDISTURBED CORE 


where other means 
have failed 


with the new 
RUBBER-SLEEVE 
CORE BARREL ™ 


This entirely new concept in core packaging 
delivers rubber-wrapped undisturbed core 
exactly as it was in the formation. The core 
is uncontaminated by drilling fluid, cannot 
crumble or bridge and is ideal for handling, 
inalysis and transportation. The rubber 
sleeve barrel is particularly adaptable for 
coring in loose sands and shale and othe 
unconsolidated formations where previous 
coring methods prove extremely 

difficult or impossible. For complete details 
on this revolutionary core pac 


KRALINg 


method write or call Christensen today 


nd operate at “less cost per foot 


t 


Cutaway diagram The core is actually packaged pIAM ) « 
of = — by the rubber sleeve within the cH 
core borrel that . : . anal PROD ak 
. ae . 
bien “onde barrel delivering completely || 


ed as cut” core. undisturbed core that can be 
handled without crumbling or — P. O. BOX 387 @ SALT LAKE CITY, UTAH 
other physical disturbance and 
is not altered by exposure. send for catalog SD608 


*Manutactured only by Christensen Diamond Products Co 
under exclusive license from Esso Research and Engineering Co 





Multi-Matched Dayton V-Belts 
Give Us 2 to 3 Times More Service 


“In 16 months of service,” says W. T. Patton, drilling 
superintendent for the Carter-Jones Drilling Company, 
Inc., “this set of Dayton Multi-Matched V-Belts has pumped 
mud for 12 holes averaging 8,000 feet in depth. And, they’ve 


D.R. 1958 


never caused a minute’s delay during this entire time. 

“On the average, Dayton V-Belts give us 2 to 3 times 
more trouble-free service than any belts we've used—that’s 
why every one of our rigs is 100°7 Dayton equipped.” 


“On the job for over 16 months, this set of Dayton V-Belts 
will give us another full year of trouble-free service 
“We set a fast pace that’s tough on V-Belts. On this job 


we punched 950 ft. in 6 hours and 1400 ft. in the next 24 
hours. In the final stages, we still drill 150 ft. a day. ¢ 
by using the best equipment available—like Multi-Matched 


nly 


Dayton V-Belts—can we keep our production lead w! 
holding costs to a bare minimum 

“Service is no problem either. Our Dayton distributé 
Jack Anderson Company of Kilgore, Texas, gives us arou 
the-clock service within a 600-mile radius.” 


Dayton V-Belts for Oil Field Service Carry the API 
Monogram 


Insist on Dayton V-Belts .. . They’ll Come Multi-Matched 


Dayton Rubber 


World’s Largest Manufacturer of V-Belts 


DAYTON RUBBER COMPANY * INDUSTRIAL REPLACEMENT DIVISION * DAYTON 1, OHIO 
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These are the ones that got away... 
but HOMCO Fishing and Cutting got them 


back. Next time youre stuck call yOLL Iti 


You'll be pleased with the fast results from 


their experienced crews and special tools. 


RESEARCH « ENGINEERING 
J. 


DEVELOPING * MANUFACTURING 





yOLL Ie} 


MOUSTOM O1L FIELD MATERIAL COMPANY 


HOUSTON, TEXAS 


IIT O+ ry, 


DIRECTIONAL DRILLING © FISHING & CUTTING «© ELECTRICA 
FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE Car 
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THE AUTHOR 


Jack H. Marsee is chief engineer for Loffland 
Brothers Company, Tulsa, Oklahoma. A native 

of Kansas, Marsee graduated from the University 

of Oklahoma with a BS degree in mechanical 
engineering in 1943. Prior to joining Loffland, he was 


employed as rig superintendent for Phillips 
Petroleum Company in Odessa, Texas. He joined 
Loffland as chief engineer in February 1957. 


The Un-Anticipated Trend 


When the demand growth failed to 
develop, a surplus of crude and product 
stocks made production curtailment 
necessary to prevent waste and to stabi- 
lize the economic structure of the in- 
dustry. During the first 8 weeks of 
1958, domestic production of crude 
oil average approximately 6,862,000 
bbl per day which is only about 52,000 
bbl more than the average rate of 1955. 
If demand had followed the anticipated 
trend, daily crude production for this 
period would have been 7,400,000 bbl 
per day. 

Now, the proceeds from production 
volumes established by demand are the 
major source of funds to finance petro- 
leum development in this country. 
fable | shows that current rig activity 
is declining. The established relation” 
of drilling activity to production return 
supports the conclusion that the decline 
in number of rigs working and making 
hole is the result of the current produc- 
tion level being lower than anticipated 
a year ago. 

The reduced volume of drilling and 


the possibility that this volume shall 
prevail throughout the coming year is 
most significant to the economic out- 
look of the drilling contractor. It has 
been estimated? that 52,134 wells will 
be drilled in 1958. This is a drop of 
1704 wells from the total of 53,838 
drilled in 1957. 

Also related to the decline in drilling 
activity is the increasing cost of find- 
ing a barrel of oil. A recently published 
discussion® of the future productive 
capacity and probable reserves of the 
United States suggests that adverse de- 
velopments in the factors which de- 
termine the “profitability” of drilling 
may be at least partially responsible for 
the decline in domestic drilling activity. 
“Profitability” in drilling stems from a 
favorable ratio of cost per barrel found 
to the price that can be obtained per 
barrel. 

There has been only one increase in 
the average price obtained for a barrel 
of crude during the past four years, On 
the other hand, all costs for drilling 
have continued to increase. Prior to the 
drilling of a well, the operator incurs 


Table 1. 


Date 


December 31, 1954 
December 31, 1955 
December 31, 1956 
December 31, 1957 
January 6, 1958 
January 13, 1958 
January 20, 1958 
January 27, 1958 
January 31, 1958 
February 3, 1958 
February 10, 1958 
February 17, 1958 


tigs Working 


Rigs Making Hole 
Average for Period 


{680 2496 
4897 2829 
4885 2549 
4569 2325 
2182 

20H 2 

1957 

86] 

1947 


1982 


101) 


Table 2. Estimated Industry Expenditures Per Barrel of Net Crude Production. 


Exploration 
Development (mostly drilling 
Production 


1953 1948 1944 


$0 37 $0.26 
1.14 0.78 


1.02 0.70 0.43 


$3.16 $2.21 $1.47 


Operator's Income from U. S. Petroleum Production. 


the cost of exploration and leasing and, 
when drilling has been accomplished, 
further cost results from expenses for 
production of the well. These costs, as 
well as drilling cost, must be charged 
against the price that can be obtained 
for each barrel produced. Figures given 
in Table 2 were prepared by the API, 
IPAA, and Mid-Continent Oil and Gas 
Association to show how these costs 
were related to production of a net 
barrel of crude oil during the year 
shown. Unfortunately, these are the 
most recent authoritative figures avail- 
able but they serve to show that the cur- 
rent economic difficulties of the petro- 
leum-producing industry were brewing 
far in advance of the present economic 
recession. 


Facts of Cost Breakdown 


Fig. 1 has been drawn to illustrate 
that each year there is less oil and gas 
found per foot of hole drilled. Fig. 2 
is plotted from information from the 
AAODC which shows that there has 
been a continuous rise in the total drill- 
ing cost per foot. These figures illu- 
strate that, if drilling cost continues to 
rise and the volume of oil found con- 
tinues to decline, a point will be 
reached where the value of such oil that 
is found will not be sufficient to re- 
cover total cost. 

There is plenty of oil yet to be found 
in the United States, but the possibility 
that some of the drilling which has been 
done will not be profitable to the pro- 
ducing companies doing the drilling is 
sufficient reason for some of the decline 
in drilling activity. It is reasonable to 
assume from this that unless price re- 
ceived per barrel of crude is adjusted 
upward, or unless cost for finding and 
producing each barrel is reduced, the 
result will be that the domestic petro- 
leum industry will contribute less and 
less to the overall demand for petro- 
leum products. Inasmuch as the price 
of crude is not necessarily related to 
cost, but rather is determined by de- 
mand, the cost factor becomes our only 
real target. Of course, cost of finding a 
barrel of oil is affected by many fac 
tors. The increasing difficulty of locat- 
ing productive horizons, the smaller re 
serves in fields that are found, inflation- 
ary trends in all items or services pur- 
chased — all are working toward in- 
creasing the cost of each barrel found. 
Included in these costs is that which is 
paid to the contractor for drilling the 
wells. 

Since 93 percent of all drilling is 
done on a contract basis, the drilling 


contracting industry becomes an im- 
portant segment of the producers’ cost. 
Therefore, any improvement in this 
segment of cost increases the barrels 
found per dollar spent, and does in turn 


Crude oil $2 68 $2.60 
Natural gas 0.33 0.16 
Royalty owed 0.15 0.13 
Other 0.01 0.0] 


$3.17 $2.90 
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FIG. 2. Average contract cost has failed to rise in proportion to average total cost per foot. 


What happens if these trends continue? 


add substantially to the number of 
wells that can be drilled. 

To date, the drilling contractor has 
made the greatest contribution toward 
reducing drilling cost. Curves on Fig. 2 
show the yearly average footage price 
paid the drilling contractor and total 
cost per foot of hole drilled. Contrac- 
tor’s cost averaged 62 percent of the 
total footage cost in 1935, 52 percent 
in 1946, and 33 percent in 1957. Ex- 
penses which comprise the 67-percent 
cost between contractor services and 
total well cost are cost of mud, cement, 
tubular goods, and logging and comple- 
tion requirements. This record is proof 
of the job that the contractor has done 
in reducing his share of footage cost. 

It is important to recognize that these 
cost savings have been accomplished 
through one thing alone — reduction 
of drilling time. What has been done so 
far, and what can be done in the fu- 
ture, are two different things. Let us 
take a look at what has been happening 
to drilling time. 

The line showing average drilling 
time on Fig. 3 indicates that there has 
been a significant leveling off in the im- 
provement of drilling techniques and 
equipment. This is demonstrated by 
the fact that there was no reduction in 
drilling time in 1954 and 1955, a 2-per- 
cent drop in 1956, and no additional 
reduction in 1957. Continuance of this 
trend will be costly to the producing 
companies because drilling-time reduc- 
tion is the key to reduced contract 
footage price. 


Bidding Geared to Survival 


lhe ratio of rigs available to drilling 
to be done creates a competitive situa- 
tion which results in the lowest return 
to the drilling contractor. Recent 
growth of this ratio will probably fur- 
ther the practice of bidding on a level 
of return that is geared more closely to 
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survival than to providing the funds 
for investment in better equipment, or 
development of improved techniques. 
So long as bid price is the only consid- 
eration in the awarding of contracts, 
the drilling industry will probably con- 
tinue to be limited in its ability to ac- 
cumulate sufficient funds to purchase 
better equipment, develop personnel, 
and engage in engineering research on 
drilling techniques and equipment. Yet 
these are the things that the contract 
drilling industry must do if further re- 
duction of drilling time is to be accom- 
plished. 

Operators can give considerably 
greater assistance to the contractor to- 
ward cutting drilling costs. Many com- 
panies have already begun to examine 
existing policies to be sure that those 
which are outmoded are not creating 
unnecessary expense. 


Cost-Cutting Factors 


More information is being given the 
contractor concerning the area in which 
he is to work. Knowledge of the geo- 
logy of an area went into the selection 
of the well site. When this information 
is passed on to the contractor it is of 
value in planning bit programs, and in 
planning counter-measures for dealing 
with bore drift and loss of circulation. 

Drilling wells on the basis of three or 
more in a continuous operation will 
improve the possibility of cost reduc 
tion. It is an established fact that crews 
working in an area do learn to get a 
hole down faster. No matter how much 
prior instruction may have been given, 
they will almost always do better on 
the second or third well drilled in an 
area. Other cost reduction gained by 
multiple-well contracts would result 
from reduced transportation cost and 
lower rig-up expense if skidding is 
possible. 

Consideration should be given to 


rate of penetration in selecting the type 
of mud to be used in the drilling of a 
well. It has been established that mud 
types vary in their ability to assist in 
obtaining faster penetration rates while 
maintaining good hole protection. Op 
timum hydraulics help to offset the ef- 
fect of a poor rate-or-penetration mud, 
but this is a second-best procedure. The 
best rates of penetration are obtained 
by use of a good hole-making mud and 
good hydraulics. 

Deviation limits expressed in terms 
of maximum-rate change of deviation 
or direction result in lower drilling 
cost in instances where the use of over- 
size drill collars, anti-drift subs, and 
stabilizers is reasonable. These tools 
will aid in reducing bore drift, but their 
principal value is in reducing the rate 
change of deviation or direction. When 
these tools are used, bit weight can ap- 
proach the maximum established by 
other factors and thus loss in penetra- 
tion rate, which is normally associated 
with excessive bore drift, can be mini- 
mized. Less stringent requirements con- 
cerning deviation will result in lowered 
cost, as will planning locations to take 
advantage of the natural drift that takes 
place in an area. 

These are a few of the things that 
producing companies have in their con- 
trol which could result in lower drill- 
ing cost. Greater effort and cooperation 
between the contractor and producer 
in the matter of technological improve- 
ments would surely be to their mutual 
benefit. 


New Tools, Techniques 


Technological improvements made 
to date have contributed significantly 
to reducing the time required per well; 
and while this reduction in time was 
taking place, more wells were drilled 
each year. The fear that improvements 
in technology will result in less work 
for the contractor is not substantiated 
in the history of contracting business 

Air and gas drilling, the turbodrill, 
and additives aimed at improving the 
drilling fluid are developments which 
show promise of reducing drilling costs 
by improving the drilling rate. 

Drilling with air or gas under favor- 
able circumstances has yielded the only 
really exciting results of all the drilling 
innovations that have appeared in the 
past 10 years. Water entry into the well 
bore is a principal difficulty encount 
ered in air or gas drilling, and we re 
gard this problem in the same manner 
as would be the case with loss of circu 
That is, 
water entry creates cost that we cannot 


lation in a conventional hole 


reasonably estimate, so must be 
handled on a day-rate basis. There has 
been some success in sealing water-pro 


ducing zones by squeezing plastic and 
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OU CAN SAVE the cost of concrete bases by installing 
“Oilwell” wide-base pumping units in many in- 
stances when pumping speeds are not excessive. 

Think what this means to lease operators where pro- 
duction is temporary and pumping equipment may be 
moved from time to time. 

The samson post, walking beam, counter-balancing 
and gear case components of these new units are identi- 
cal in every respect with corresponding sizes in “Oil- 
well’s” standard line. But the wide box-type base, made 
of extra-heavy steel girders with welded cross bracing, 
provides adequate bearing area to support pumping 
loads where ground conditions are normal, without the 
need of concrete bases. Just level off the well-site, skid 





the unit into position, hook up the sucker-rods and your 
well is ready to go on the pump 

Count ALL the costs before deciding! You’ll find that 
“Oilwell” WIDE-BASE Pumping Units in sizes from 
7A7 to 34G21 can often save you money over the con 
ventional types which require the added expense of 


providing a concrete base. 


DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 
Export Office— CASPER, WYOMING COLUMBUS, 0. 
30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
NEW YORK 20, N.Y TULSA, OKLA...LOS ANGELES, CALIF. 











~ PGAC’s Sidewall Sampler 
with the 
new Hard Formation Core Barrels 


For Side Wall Sampling of extremely dense and Write today for further information 


hard formations from which it was previously 
considered impossible to obtain cores with a wire- 
line percussion-type sample taker, PGAC developed 
a new type Hard Formation Core Barrel. 

The success of this new hard formation core 
barrel is due to two factors. First, PGAC engineer- 
ing devised a means of positioning the core 
sampling gun in the bore hole so that the projectile 
barrels have optimum standoff and strike the 
target squarely—with greater impact. Second, 
special powder loading, plus careful selection of 
steel and new processes of heat treatment, com- 
bine to produce maximum power behind a barrel 
which is not damaged upon impact with extremely 
hard formations. 

This new core barrel has enabled PGAC to 
obtain sidewall samples from formations of ex- 
tremely high densities and low porosity and per- 
meability. These separately-fired hard formation 
core barrels obtain up to 32 samples, each '%«" in 
diameter and up to 1%” long, on a single trip in 
the hole. 

PGAC also offers two Standard coring guns, 
which obtain samples 1%” diam. x 2%” long, and 
"'\e" diam. x 1%” long. 

All three guns operate under foolproof safety 
features that prevent accidental firing and assure 
firing by intention only. 

(Right) PGAC’s 32-shot Jumbo sidewall coring tool 


(Above) PGAC sidewall coring projectile and cores: A — Cutter; 
B — Mud extrusion ports; C — Core barrels; D — Powder chamber 
PGAC-586 ond retrieving cable housing; E— Large PGAC Jumbo Cores 


 P Houston, Texas Telephone REpublic 4-1651 
G General Offices and Main Plant: 7730 Scott Street —Sales Office: Melrose Building 
OIL TAY TEXAS: Alice — Beaumont — Bridgeport — Colorado City — Corpus Christi — Crane — Dallas — Fort Worth — Gainesville 
FIELD . Houston — Longview — Midland — Monahans — Odessa — Pampa — Victoria — Wichito Falls. ARKANSAS: Magnolia 
OKLAHOMA: Oklichoma City — Pouls Volley — Perry — Tulso. NEW MEXICO: Farmington — Hobbs. MISSISSIPPI: Louvre! 
SERVICES LOUISIANA: Buras — Houmo — Lofayette — Loke Charles — Shreveport. KANSAS: Greot Bend — Libero! 
AFFILIATE COMPANIES: CANADA ~ Perforating Guns of Canada, Ltd.; Edmonton, Alberta 
GERMANY — Atlas Deutsch- Amerikanische Olfelddienst G. m. b. H.; Kiel VENEZUELA — Servicios Tecnicos Atlas, C.A., Caracas 





gelatinous material into the producing 
formation. Also desiccant and foam- 
ing agents have been used to dry and 
disperse the cuttings so that drilling 
could continue in the presence of small 
amounts of water. Up to now, however, 
the materials and processes used to deal 
with water entry have been expensive 
and uncertain. Perfection of an eco- 
nomical method for sealing fluid entry 
into a hole being air-drilled would be a 
really significant step toward reducing 
drilling costs. 

The turbodrill seems to be both 
rugged and uncomplicated. This tool 
generally requires the application of 
larger-than-normal pumps to develop 
the tremendous horsepower at the bit 
that the tool is capable of producing. 
Thus far, however, no bit has been 
made which can absorb the horsepower 
developed by the tool and no means 
exist to limit its horsepower output. A 
similar situation exists in conventional 
practice where less than maximum 
power is delivered to the bit because it 
is not capable of absorbing additional 
power input. When such a bit is de- 
veloped it should be practical for use 
with conventional tools as well as the 
turbodrill. It appears that considerable 
development work on a bit for the tur- 
bodrill will be necessary for it to have a 
significant part in the economics of 
drilling. 

Improvements in drilling-mud tech- 
nology must be given credit for much 
of the gain that has been realized in 
drilling operations in the past 10 years. 
A drilling-mud additive which adds life 
to rock-bit bearings is a recent develop- 
ment. In instances where bit life is 
shortened by bearing failure, this addi- 
tive will reduce drilling time per well. 


Affording the Cost-Savers 

These are the developments which 
show the greatest promise of reducing 
the contractor’s part of drilling cost. 
The mud additive mentioned is the only 
development which does not require 
additional investment in equipment in 
order to be used. This is probably rep- 
resentative of the situation concerning 
new developments, i.e., most improve- 
ments in tools or technique will require 
additional investment. 

The contractor’s present margin of 
profit over cost will delay the use of 
even the most worthwhile tools because 
there is no room for error when a con- 
tractor spends his money for new 
equipment. 

Innovations must be thoroughly 
evaluated and field-proved before any 
widespread usage will be given them. 
This procedure would be commendable 
under most circumstances, but the in- 
dustry as a whole needs a cheaper drill- 
ing method now. Delay in the develop- 
ment of a cheaper method could be 
more expensive than a few instances 
where promising tools or methods fail 
to provide reduced drilling cost. 

Considerable emphasis has been 
placed on the premise that: Reduced 
contractor cost can only result from re- 
duced drilling time. This premise is 
supported by the curve on Fig. 3 which 
shows the trend in contractor's daily op- 
erating cost. There is no indication of 
change in the direction of this trend. 
The cost curves take on greater mean- 
ing if specific items are considered. 
Since 1952, slush-pump prices have 
increased from about $42 per hp to 
about $51 per hp. Since 1955 one of 
the more popular diesel engines has 
gone from a price of about $47 per hp 
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FIG. 3. Total rotary drilling costs, footage drilling prices and average drilling time (by 
year). Note the close correlation of footage prices and drilling time. 
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to about $57 per hp. But increases in 
equipment replacement costs as a result 
of inflation are not the whole story. 
In order to achieve the reduction in 
average drilling time that has been 
achieved, the working requirement of 
major equipment applied to any parti- 
cular job has been about doubled. The 
size of the engines and pumps required 
is where the greatest change has taken 
place. 

In the early 1950's the rising velocity 
or annulus flow rate of the drilling mud 
was not a consideration. Review of our 
drilling practices in the Rocky Moun- 
tain area at that time show that the nor- 
mal rate was from 125 to 150 ft per 
min. Current practice calls for rates 
from 180 to 225 ft per min, especially 
through the comparatively fast-drilling 
upper formations. Increasing the flow 
rate from 150 to 180 ft per min in 8% - 
in. hole with 4'2-in. drill pipe and 10 
lb per gal mud requires a 70 percent 
increase in the hydraulic horsepower 
applied. Add the horsepower required 
for effective use of jet bits, and the re- 
sult is a pump requirement more than 
twice that of eight years ago. Any in- 
crease in pump requirement necessi- 
tates a corresponding increase in en- 
gine power. These facts support the 
statement made earlier that achieving 
improvements in drilling time require 
additional funds for investment in 
better equipment. 

The reduced growth of domestic de- 
mand for oil and gas is having a signifi- 
cant effect on current drilling activity, 
but the increase of cost for finding and 
producing a barrel of oil is the most 
significant factor in the long-range out- 
look. Thus, the domestic drilling and 
producing industries are faced with a 
tremendous challenge. More wells must 
be drilled at less cost if either is to par- 
ticipate in the future progress of the 
petroleum industry. Accomplishing this 
requires a healthy contract drilling in- 
dustry — an industry capable of mak- 
ing large investments in both physical 
and human assets. Any approach less 
far-sighted will result in serious conse- 
quences to both the contractor and 
producer. 
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Lease Electrification 
API Manual Ready Soon 


An 18-chapter manual on “Electri- 
city and Lease Electrification” is now 
in final stages of preparation to supple- 
ment the American Petroleum Insti- 
tute’s existing vocational course on 
Electricity and Electrified Lease Opera- 
tion. It will also serve to introduce the 
subject to the field operator — whether 
or not he enrolls in the course of in- 
struction. 

As soon as the manual is published, 
it will be distributed to all those suc- 
cessfully completing the course and 
will be made available for sale to the 
general public through the Petroleum 
Extension Service, University of Texas 
at Austin. It is hoped that the manual 
will be available by fall. 

The manual, nearing its final rewrit- 
ing phase, was compiled and written by 
a 12-man committee composed of rep- 
resentatives of producing oil com- 
panies, electrical equipment manufac- 
turers, electric public service com- 
panies and a staff member of the API 
and the University of Texas. The 18- 
chapter book, it is believed, will cover 
very completely the fundamental prin- 
ciples of magnetism, electricity, electric 
currents and the application of these 
principles to oilfield equipment. Con- 
siderable attention is focused on types 
of motors, generators, starters, con- 
trols and distribution systems used in 
the oil fields. Two chapters are devoted 
to the automatic control of lease op- 
erations and to automatic custody 
transfer. The manual will be profusely 
illustrated and will contain an appen- 
dix of useful electrical information and 
tabular data. 

rhe price of the manual is not yet 
known, since final number of pages, 
illustrations, etc., are not definitely 
established. However, it is estimated 
that the cost will be between $2 and $3. 

This manual is an outgrowth of the 
highly successful course on Electricity 
and Electrified Lease Operation, cur- 
rently being offered by the Petroleum 
Extension Course of the University of 
Texas and sponsored the API. 

Objective of both the course and 
manual is: (1) To increase basic 
knowledge and fundamentals of elec- 
tricity and electrical devices, and (2) 
to increase job efficiency of men in the 
field who work with or around electri- 
cal equipment 

The manual rounds out the API's 
large set of “tools” for the course, con- 
sisting of electrical parts, props, guides 
and even a working model of a fully 
electrified and automatic lease. 
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BEST 
PUMP 
FOR 
ABRAS/VE 
ig A U//BXe) 


The design principle of three con 
centric, free-fitting tubes which use 
the well fluid to effect the plunger 
seal makes this special insert pump 
especially efficient in wells with ex 
cessive float sand, dirty fluid, or high 
bottom hole temperatures that would 
cause conventional pumps to_stick 
The plunger is free-falling, which 
allows a greater strokes-per-minute 
rate without being hard on the rods 
To compensate for the loose plunger 
fit, part of the production fluid is 
directed into the annular space be 
tween the barrel tube and the outer 
traveling tube and used as the seal 
ing medium. H-F 3-Tube pumps are 
fitted to A.P.|. specifications, includ 
ing standard balls and seats. Either 
regular or on-and-off types are avail 
able in 2” x 1%”, 24%” x 1%" and 
4” x 3%” sizes to 25’ lengths 
For hard-to-pump wells — or as a 
good, all-around pump for average 
wells — you can depend upon this 
pump to make good production with 
out frequent pulling jobs. Ask your 
supply store, or write to us for de 
scriptive bulletin. Harbison-Fischer 
Mfg. Co., P. 0. Box 127, Fort Worth 


HARBISON 
«FISCHER 


“Best Pumps in 
_ the Oil Patch” * 
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1958, the well was 


drilled in the same general area. On April 10, 
drilling at 14,052 ft, 151 days after spud date. 


RECORD CONTENDER PASSES HALF-WAY MARK 


ON APRIL 10, 1958, drilling passed the 14,000-ft mark in 
Howell & Howell’s Anadarko Basin No. 1, a Caddo County, 
Oklahoma, super-deep prospect aiming at a total depth of 
24,000 ft. (The Petroleum Engineer, March 1958, page 
B-31.) 

During the 31 days from March 10 to April 10, the well 
drilled from 10,991 ft to 14,052 ft, a total of 3061 ft, averag- 
ing just under 100 ft per day. 


Hole Record 

Drilling began in this well on November 10, 1957, with 
1 24-in. hole drilled to 540 ft. A string of 20-in. OD, 72.16 
lb-per-ft line pipe was run and cemented to the surface. A 
17'2-in. hole was then drilled to 7903 ft and cased with a 
special string of 13%-in. OD, N-80, 85 Ib-per-ft casing. 
Drilling continued with 12-in. hole tentatively scheduled to 
go to 19,000 ft. 


Bit Performance 

Very satisfactory performance has been realized from the 
three-cone roller bits — both regular and jet bits — used in 
drilling the 12-in. hole. Drilling has been in hard sand and 
shale, and one bit cut 221 ft in 32% hr. 

The 14-000-ft mark was passed in this well with bit No. 
115. As a comparison (see graph above), Magnolia’s deep 
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No. | Sterba used 144 bits in drilling to 14,000 ft and Super- 
ior drilled through this depth with bit No. 178. The Conti- 
nental No. 1 Smith used 131 bits in drilling to its total depth 
of 13,545 ft. 

Weight on the bit has varied from 60,000 Ib in shale to 85,- 
000 Ib in hard sand with rotary-table speed around 45 rpm. 
A deviation survey on April 9 showed a drift of 1 deg, re- 
duced from a maximum deviation of 114 deg. 


Mud Program 

Mud weight has been held at around 11.1 Ib per gal, with 
the diesel oil content increased to 15 percent. Gas zones have 
been drilled, but instead of weighting-up the mud to stop the 
gas flow, a de-gasser has been put into service. This will 
minimize the hazard of lost circulation due to heavier mud. 

Two 18-in.-stroke mud pumps are being operated with 
5%-in. liners at around 50 strokes per min, giving a circu- 
lation rate of approximately 620 gal per min. Mud velocity 
in the annulus between the open hole and 5-in. drill pipe is 
around 120 ft per min. Pump pressures while drilling with 
jet bits are around 1900 psi. 

A densitometer based on the transmission of gamma rays 
through the flowing mud stream has been installed on the 
well, giving a continuously recorded measurement of mud 
density. x*** 
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(1) These ore continuous duty ratings on standard units 
that include a radiator and fan. 
(2) RPM. 


CLIMAX 


BIGGEST 
VALUE 


IN THE 
ENGINE 
INDUSTRY 


Here's Why 
1. All models have a 7” stroke. 


2. All main and connecting rod bearings are the pre- 


cision type. 


. All intake and exhaust valves are the free-to- 


rotate type. 


All cylinder blocks are provided with renewable 
sleeves (except R series). 


All cylinder blocks are cast separate from the 
crankcase. 


All pistons are aluminum, cam ground and have 
five (5) rings. 


All crankshafts have a main bearing on each side 
of each crankthrow (except R series). 


All connecting rods are rifle-drilled for pressure 
lubrication of piston pins (except R series). 


All cylinder heads have Climax high turbulence 
type combustion chambers which produce maxi- 
mum fuel economy. 


. All crankcases and engine bases have large hand 
holes on each side for easy access to main and 
connecting rod bearings and the oil pump. 


All models have the Climax consistent design that 
makes possible maximum interchangeability of 
wearing parts. 


These important features mean less down time, 
easier and faster field servicing and lower main- 
tenance costs. . 
Ask your nearby Climax Distributor 
for full details today! 


ENGINE MANUFACTURING COMPANY 
208 South LaSalle Street . 
FACTORY—CLINTON, IOWA « 


Chicago 4, Illinois 
DISTRICT OFFICE —DALLAS 1, TEXAS 





DISTRIBUTORS «+ 
GENERAL DIESEL AND EQUIPMENT COMPANY 
Williston and Fargo, N. D 


WOUSTON ENGINE AND PUMP CO 
Houston and Corpus Christi, Tex. 


INDUSTRIAL POWER AND SUPPLY CO 
Longview, Tex 


CARTER ENGINE AND EQUIPMENT CO 
Abilene, Tex 


CULLANDER MACHINERY CO. 
Belzoni, Miss. and West Memphis, Ark 


ORILLERS MACHINE SHOP 
Oklahoma City, Okla. and Borger, Tex. 


In Canada: THE CANADIAN FAIRBANKS MORSE CO., LTD 





Soles and Service 


MIKE CARTER ENGINE WORKS 


MIKE CARTER ENGINE SERVICE 


. Montreal, Quebec, and 16 Branches 


UNITED POWER. INC 
Shreveport, La 


VERN WALTON CO 
Coolidge and Casa Grande, Ariz 


Wichita Falls, Tex 


Odessa, Tex 


TOBIN MACHINERY CO 
Lafayette, La 


SHRIMPTON MFG AND SUPPLY CO 
Los Angeles and Bakersfield, Calif 
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let sand like 
rob you of your 


When it gets in your drilling mud, sand like 
this can eliminate profits. 

Glass-hard, it cuts pump parts, bit nozzles, 
and bit cutters. It increases maintenance 
costs, decreases bit footage, increases round 
trips. It increases funnel viscosity, increases 
mud weight and complicates mud mainte- 
nance problems. Generally, it plays hob with 
drilling costs and profits. 

Everybody drilling through sand knows 
the damage it does, but the big question 
is how to take the sand out efficiently and 
economically. 


SALT WATER CONTROL Inc. 


There have been many efforts along this 
line—most of them only moderately successful. 

SWACO and Dorr-Oliver, however, have 
developed a line of Dorrco D-Sanders that 
remove virtually all sand and drilled solids 
larger than 30 or 60 microns. 

As a result of efficient performance, these 
units eliminate problems commonly associ- 
ated with sand and drilled solids in mud. 

Dorrco D-Sanders, distributed by SWACO, 
can be tailored to virtually any rig or drilling 


requirement. Write us for further information. 


A Sid Richardson Development Company 
1211 Ft. Worth National Bank 


Phone: ED 2-4434 
Ft. Worth, Texas 


SWACO 


A size 6 D-Sander installed 
on a well in South Lovisiano 
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OFFSHORE—INSHORE. .. STEEL STRUCTURES 
DESIGNED TO MEET YOUR SPECIFIC REQUIREMENTS 


... Lee C. Moore has years of experience in designing and 
fabricating special steel structures for use on over-water platforms and 
barges, and can provide you with valuable assistance in selecting the right 
type and size structure for use with your next over-water 
unit . . . whether it be a barge for 
drilling in the marshlands of 
Louisiana . . . a giant mobile platform 
for the Gulf of Mexico... ora 
unit supported by concrete 
piling in Lake Maracaibo. 


c ° . P ° » a T ' ° N 


P.O. BOX 216 ° TULSA, OKLAHOMA ° DALLAS ° HOUSTON ° CENTRALIA . ODESSA . NEW ORLEANS 
CASPER ° GREAT BEND ° PITTSBURGH ° EXPORT OFFICE: ROOM 624. INTERNATIONAL BLDG.. 630 5TH AVENUE. NEW 
YORK 20, N. Y ° FOREIGN LICENSED MFR.: OIL WELL ENGINEERING CO., LTD... CHEADLE HEATH, STOCKPORT, ENGLAND 








New drilling tool 


POWER SWIVEL 
SPEEDS DRILLING 


160-hp unit developed by Baash-Ross 
tested on 23 wells by Gulf Oil 


A NEW DEVICE TO SPEED DRILLING of oil well and 
construction work bore holes has been developed by the 
Baash-Ross Division of Joy Manufacturing Company. The 
device, a rotary power swivel, eliminates the conventional 
drilling swivel, the kelly, the kelly drive bushing, the rotary 
table as a rotary device, and the compound chain drive used 
to rotate the rotary table. 

The swivel is a rotating power transmission device which 
can be attached to the upper end of drill pipe and can be 
driven hydraulically, electrically or by air. It permits the use 
of multi-joint stands of drill pipe to reduce the number of 
connections that must be made on the rig floor. Stands of 
60 ft or longer can be connected into the drill string at one 
time, limited only by the height of the derrick. 

Using the longer stands greatly reduces non-drilling time 
by eliminating one half or two thirds of the time usually 
consumed in making connections. In addition, it permits the 
cutting of longer cores as it is not necessary to pick-up from 
the bore face every thirty feet to make a new connection 
As the power swivel is attached to the upper end of the drill 
String, it permits drilling or reaming up hole as well as 
drilling down. 

Baash-Ross has produced units up to 160 hp which have 
heen tested in the field. Models developed so far have all 
been hydraulic powered, the hydraulics being furnished by 
a Separate controllable pumping unit and power being trans 
mitted to the swivel through high pressure hoses. However, 
other equipment now in the development stage is being 
designed to employ hydraulic, electrical or air power. 

Speaking before the Petroleum Group of the South Texas 
Section of ASME on April 9 in Houston, Hank Morgan, 
drilling engineer for Gulf Oil Corporation, Morgan City, 
Louisiana, stated that one power swivel capable of develop 
ing 140 rpm was used by Gulf Oil in drilling 23 wells in the 
Gulf Coast, 22 of which were drilled directionally. At no 
time was all the torque available from the unit used in the 
drilling. Tests of the unit amounted to drilling a total of 
7711 ft of 20-in., 15-in., and 97% -in. hole in a total operating 
time of 98 hours. 

The tests proved that the swivel can be used to make rat 
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hole connections as well as to make-up and and break-out 
drill pipe. 

Power swivels larger than 160 hp are still in the develop- 
ment stage, and units as large as 600 hp are being con- 
sidered. One development model has gone through prelimi- 
nary tests conducted for the Gulf Oil Corporation in their 
offshore operation in Louisiana. This unit is a power sub, 
which is distinguished from a power swivel in that it is 
placed in the drill string immediately below a conventional 
drilling swivel and does not, in itself, sustain the load of the 
drill string, being only a rotating device. 

The swivels incorporate a load carrying thrust bearing 
arrangement similar to that used in conventional drilling 
swivels to support the load of the drill string. Also incor- 
porated into the power swivel is the conventional drilling 
fluid circulating wash pipe in order that drilling fluids may 
be pumped through the drill string. Power swivels under 
development will be capable of drilling to the depths now 
possible with conventional equipment. They will be large 
enough to transmit torque and speed to the drill string equal 
to that of conventional equipment. 

Some of the typical uses of the power swivel in the oil 
industry, aside from primary drilling operations, are those 
operations incidental to well completion and remedial opera 
tions, such as internal cutting of casing or drill pipe, drilling 
out sand bridges, drilling out cement plugs, drilling out 
obstructions in casing, deepening of existing well and vari- 


ous fishing and down hole cutting operations x*** 
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R. V. Higgins 

Petroleum Engineer 

U.S. Bureau of Mines 

Pacific Petroleum Experiment Station 
San Francisco, California 


and R. L. Pierce 
Reservoir Engineer 

long Beach Horbor Department 
long Beach, California 


Faulting, 


WILMINGTON 
Foult Blocks VB AV 
Upper Terminal Zone 


ILFIELOS 


et 


LOS ANGELES BASIN 


FIG. |. Wilmington field is the largest in the Los Angeles Basin. Gas is being injected in three 


zones at the eastern end of the field, as indicated. 


gas by-passing, low gravity and high 


viscosity oil complicate... 


GAS INJECTION IN WILMINGTON FIELD 


BECAUSE OF GAS INJECTION into 
the Upper and Lower Terminal zones 
in fault block VB and in the Upper 
Terminal zone in fault block VI in 
Wilmington field of California, the 
long term decline in reservoir pressure 
has leveled off, and in some cases, in- 
creased. Since the program was initi- 
uted in 1953, gas-oil ratios have fol- 
1 similar pattern, resulting in 
the production of oil with less net gas 
per barrel of oil 
nificant considering the sands of widely 
varying permeability and low gravity 
oil with relatively high viscosity. 

The Upper and Lower Terminal 
zones, fault block VB, have been pro- 
ducing oil since 1945 and the Upper 
Terminal zone, fault block VI, since 
1948. Before starting the gas-injection 
project, the expansion of dissolved gas 
was the principal mechanism moving 
the oil to the wells. Gravity drainage 


lowed 


These gains are sig- 


Reprinted from Bureau of Mines Report of 
Investigatior 5338 
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Increased oil recovery obtained by injecting 

gas into three separate reservoirs at one end of 
the field; recovery aided by gravity 

drainage and encroaching edgewater 


and an edgewater drive also have con- 
tributed to the movement of the oil to 
the wells. When the gas injection was 
begun, the reservoir pressure and the 
oil production had declined appre 
ciably. Gas injection was started in the 
Upper and Lower Terminal zones, 
fault block VB, in May 1953 and in 
the Upper Terminal zone, fault block 
VI, in November 1953 

Oil is being produced from all zones 
during gas injection without any ap 
preciable loss in reservoir pressure as 
of January 1956. In the Upper and 
Lower Terminal zones, fault block VB 
the rate of decline per well has been 
arrested. In the Upper Terminal zone, 
fault block VI, interpretation of the 
decline rate has been complicated by 
the completion of many additional 
wells. In all the Upper and Lower Ter 
minal zones, fault block VB, and the 
Upper Terminal zone, fault block VI 
the net gas-oil ratio has dropped since 


gas injection and has remained lower 


than the gas-oil ratio before gas inj 
tion. Thus, the volume of gas requir 
to produce one barrel of oil has been 
reduced. This is one of the criteria fo 
the success of the gas-injection project 
The zones contain thick sands (mint 
mum net, 188 ft) with widely 
permeability. The average grav 
the oil is 20-24 deg API, and the 
cosity of the reservoir oil is relatively 
high compared to oils In many gas-in 
jection projects. These conditions pre 
sented serious problems ot b 
ind the experiences 


of the gas 
from this project and techniques 
to prevent by passing ma\ he 
helpful guides to operator 
erties that have comparabh 


conditions 


General Description 

The Wilmington oil field ts in the 
Wilmington area and harbor drstrict of 
the City of Los Angeles 
hor district of the City « 





NEW LIFE FOR YOUR WELL... 








i. 


If oil or gas is there, a Halliburton Acidizing Service 
will help you to maximum recovery. 


In thousands of wells, Halliburton Acidizing Services 
have started new production and revived old production, 
by improving permeability, removing mud cake and 
breaking water and emulsion blocks. 


Halliburton puts the industry’s most effective chemical 
weapons against production barriers to work in your 
well, augmented by specifically designed, highly efficient 
tools. Experienced and trained field personnel, familiar 
with formation problems, skillfully apply these tools and 
chemicals for maximum recovery results. 


Get all the benefits that only modern chemistry and 
physics can give to your well. Specify Halliburton. . . the 
world’s most experienced service organization. ..for your 
acidizing needs! 





AND TOOLS... 
OPEN LOCKED DEPOSITS OF OIL 


HALLIBURTON CHEMICALS 
KEYS TO HELP 


HALLIBURTON'S “HV" ACID 


Halliburton’s “HV” (High Viscosity) 
Acid inherently delays reaction until the 
solution is at a greater distance from 
the well bore, with a resulting larger 


HYDROCHLORIC ACID 


a” 


Hydrochloric Acid is most effectively 
used in the treatment of limestone and 
dolomite formations to improve per- 
meability. The reaction products are 


is 
Ma 


soluble, permitting the removal of the 
dissolved limestone or dolomite in the 
spent acid solution. Specific non-emul- 
sifying agents are mixed with the acid, 
when necessary, to prevent the forma- 


a 


well drainage area. A comparable 
volume of Halliburton’s “HV” Acid 
may cover from 4 to 9 times the drain- 
age area of ordinary acid. Extremely 
useful for temporarily plugging highly 


tion of viscous emulsions. 

Hydrochloric Acid is also used as the 
base fluid of Halliburton Acidfrac and 
in conjunction with other fracturing 
services. 


permeable sections of well bore in old 
wells or those previously acidized... 
which diverts following non-emulsify- 
ing acid to other zones. . . thus opening 
up new drainage channels. 


s 
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FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV E ARI 
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HALLIBURTON'S ACID FORMATION CLEANER 


Use Halliburton’s Acid Formation Cleaner to wash potentially 
productive zones with fast-acting acid before testing, to minimize 
hole damage caused during the drilling process. Especially valuable 
in areas where zones of very low formation pressure can be blocked 
by mud filter cake alone. 





HALLIBURTON'S MCA (Mud Cleanout Agent) 


Through the use of Halliburton’s MCA, nat- 
ural oil or gas flow channels may be re-opened, 
and on cement jobs, cement is more firmly bonded 
to formations. If normal permeability has been 
plugged by mud cake or if mud is lost in the 
formation crevices and flow channels, an exclu- 
sive chemical constituent in MCA aids in soften- 
ing and dispersing the mud for easier removal 





HALLIBURTON'S “‘HM"' PACKER 


This versatile, rugged packer can be set again and again for treat- 
ing different horizons at any point in the well... Proper segregation 
of the zone to be treated is efficiently accomplished. The “HM” 
(Hydro-Mechanical) Packer is just one of a wide range of Halliburton 
packers, research-developed to combine dependable performance, 
easy operation and time-saving versatility. 





HALLIBURTON'S ‘'Fe’’ ACID 


Primarily designed to prevent abnormal 
amounts of dissolved iron from precipitating 
amen after the hydrochloric acid is spent. Holds iron 
Cleoner in solution, prohibits formation of a reddish- 
brown sludge which can act as a plugging agent 

in permeable channels. 

“Fe” Acid is more applicable to treatments 
in water flooding or disposal wells... used to re- 
move accumulated iron from the water or after 
acid reaction with rusty pipe, and then deposited 
at or near the well bore as hydroxides or oxide 
mixtures... where it reduces the input of water 
at previous pressures 








HALLIBURTON CHEMICAL SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY, DUNCAN, OKLAHOMA 


NEW LIFE FOR YOUR WELL... WITH ACIDIZING 
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Los Angeles County. The location of 
the Wilmington field with respect to 
other oil fields in the Los Angeles Ba- 
sin is shown in Fig. 1. 

The oil-producing structure 1s an 
anticlinal fold with its main axis in a 
northwesterly and southeasterly direc- 
tion. The axis is cut by a series of trans- 
verse faults, and some of these faults 
branch into minor ones. Although the 
faulting may have begun during late 
Upper Miocene time, probably most 
of it occurred during the Lower Plio- 
cene time. The strike of the faults is 
about north and south, and most of 
the faults head to the east. The verti- 
cal displacement of the major faults 
varies from a maximum of 350 ft at the 
top of the Terminal zone on the Wil- 
mington fault to about 100 ft on the 
Allied fault. The subsurface structure 
is not reflected on the surface owing 
to the existence of an unconformity at 
a depth of about 2000 ft. Consequently, 
subsurface studies have guided the ex- 
ploration of the field. 

The apex of the structure extends to 
the southeast from beneath the north- 
eastern portion of Terminal Island to 
an unknown distance beneath the 
ocean. The southeasterly plunge ex- 
tends to some point offshore from Seal 
Beach. 

The Wilmington field is badly 
faulted. The six main fault blocks have 
been designated by Roman numerals | 
to VI and the large subfault blocks 
by the suffix A, B, and D. The fault 
blocks with which this report is con 
cerned are VB and VI 


The sediments have been laid so 
prominent markers for the zones and 
the subzones are present and can be 
located readily throughout the field 
by electric logs. The marker for the 
top of the Tar zone is identified by T; 
Ranger, F; Upper Terminal, HX; 
Lower Terminal, AA; Union Pacific, 
AE; Ford, AO; and “237,” BA. 

An electric log typical of that meas 
ured in blocks VB and VI is shown in 
Fig. 2. The log shows the seven major 
sand beds in the Upper Terminal and 
the four sand bodies in the Lower 
lerminal. The seven sand bodies in the 
Upper Terminal are: HX-J, J-Y, Y-K, 
K-Z, Z-W, W-A, and A-AA; and those 
for the Lower Terminal are: AA-AB, 
AB-AC, AC-AD, AD-AE. The edge- 
water location for each sand body is 
different. The upper and lower sedi- 
ments are in the Puente series of Mio- 
cene age. The sediments of the Upper 
Terminal are poorly sorted, loosely 
consolidated, silty to medium grained 
sand interbedded with layers of brown 
silty shales. The degree of consolida- 
tion increases with depth. 


By-Passing 

Owing to the difference in the ability 
of the several sand bodies in the vari 
ous pools to transmit fluids, unbal 
anced injectivity resulted soon after 
gas injection was begun. Also, the 
highly permeable streaks in some sand 
bodies permitted gas to flow through 
the reservoir sands to the producing 
wells without recovering oil efficiently 
Degree of by-passing was found to vary 





. 
Ralph V. Higgins is a petroleum engineer with the 
U.S. Bureau of Mines Pacific Petroleum Expedition 
r Station. He has BS and MS degrees in engineering 
After graduation he worked for the Tidewater Oil 
. ; Company in California for two years and then joined 
the Bureau of Mines. He is an author and co-author 
of many articles pertaining to resear¢ h in petroleum 
engineering and is a member of the AIME and API 
{ ; 
R. L. Pierce is a petroleum engineer of the Long 
Beach Harbor Department. He attended the Univer- 
sity of Southern California graduating with a BS de- : 
vree in petroleum engineering. He joined the Lone 
Beach Harbor Department in 1949 as a petroleum en- _ 
vineer after two years in hydraulics with the Vapor Re- 


covery Systems, Compton, California, Pierce has been 








in charge of reservoir engineering jor the Lone Beach 
Harbor since 1953, making the supervision of the gas 





FIG. 2. Electric log, typical of those 
in blocks V and VI, shows seven major 
sand beds in the Upper Terminal and 


four in the Lower Terminal 


injection program one of his principal duties 
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FIG. 3. Contours on marker HX, Upper Terminal zone, fault blocks VB and VI. The zone lies 
mostly under water under piers A and B and the ocean east of pier A. Western boundary is 


the Allied fault. 


widely in the subpools of the injection 
project, ranging from 0 to 50 percent. 
In the pools where the by-passing was 
excessive, a Committee composed ot 
the engineering representative from the 
Long Beach Oil Development Com- 
pany, Richfield Oil Corporation, and 
the Long Beach Harbor Department, 
recommended and instituted remedial 
measures. These consisted of: (1) In- 
jecting the gas through a “stinger,” 
that is, extending the tubing to the bot- 
tom of the well in some wells the 
stinger is immersed in oil; (2) inject 
ing oil to selectively plug the more 
permeable sands; (3) curtailing the oil 
production from the output wells, to 
which gas was by-passing, to create a 
back pressure in the more permeable 
sands; (4) sealing the highly permeable 
sands with plastic and cement; (5) in- 
creasing the gas-injection rate in sands 
having the smallest degree of cycling, 
and (6) using gas-lift valves in the tub- 
ing and packers between the casing 
and the tubing to control the injection 
rate into the separate sands. The latter 
was the last method to be tried and 
proved to have the most merit. Wells 
J-4 and J-16 were redrilled and com- 
pleted as injection wells, using these 
valves. Selective injectivity had been 
complicated by the use of old oil wells 
instead of new wells which would have 
been drilled and completed specifically 
for use as gas-injection wells. 


Plugging Injection Wells 


After any sustained shutdown of the 


injection wells, serious loss of injectiy 


ity occurred. Because the gas Is very 
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dry, probably the oil is stripped of the 
lighter fraction leaving a tarry residue 
that is held aside during the gas in 
jection but flows to the well bore and 
plugs the sand when gas injection 


ceases for any length of time 


UPPER TERMINAL ZONE, 
FAULT BLOCK VB 

As gas was injected into three dif- 
ferent zones, which are nearly equiva- 
lent to three different 
zone is treated separately 

Che first zone is the Upper Termi- 
nal zone, fault block VB. The amount 
of closure between the apex of the up- 
per HX sand and the edgewater is about 
100 ft. For the K sand the closure is 
300 ft; for the other sands the closure 
is within this range. The slope between 
the 2900 and 3000-ft contours is about 
10 ft per 100 ft or 10 percent. This 
amount of slope is an aid to gravity 


fields, each 


drainage and probably has contributed 
to formation of a secondary gas cap 


Reservoir Data 

Most of the properties of the reser 
voir sand and fluids are shown in Table 
1. The arithmetical average permeabil 
ity to air of the pay sand in Upper Ter 
minal zone fault block VB is about 
510 md, which is much more conduc 
tive than the average oil-producing 
sand. A permeability of this orders 
would be favorable to gravity drainage 
The average initial productivity index 
was 3.5 bbl per day per psi pressure 
drop. The edgewater has not been ac 
tive enough to prevent the loss in pres 
sure of 1450 to 480 psi and formation 
of a secondary gas cap. 


Reservoir Performance and 
Gas Injection 


Ihe first well was completed in the 
Upper Terminal zone, fault block VB, 
on July 13, 1945, and the initial pro 
duction was 320 bbl of clean oil per 
day with gas-oil ratio 800 through a 
28/64-in. choke. From May 1950 to 
February 1951, 78 wells were com 
pleted, and in February 1951, 94 wells 
were producing oil at a rate of 15,500 
bbl per day or 165 bbl per day per well 
which was about the highest rate of 
production obtained from the zone. At 
the start of gas injection in Apri! 1953 
the rate from 100 wells had dropped 
to 8800 bbl per day or 88 bbi per day 
per well. The rate continued to drop 
until five months after gas injection 
was begun, when the rate “leveled out 
at about 6600 bbl per day 
in the number of barrels of oil pro 
duced per well ceased and leveled out 
four months after gas injection. Four 
months after gas injection the number! 


l he decline 


of barrels per day per well remained in 
the range of 60 to 70 bbl per day per 
well until January 1, 1956, the last 
date data were obtained. Thus, the 
benefits of gas injection are shown 
cause the decline in oil production pe 
well per day was arrested 


Initial reservoir pressure in the zone 


Table 1. — Reservoir Data. 


hickness 
1 volume, acre ft 


age porosity, percet 
iverage permeal 


ul perce! 


ity, API 


pressure, psig 
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at 3300 ft was 1350 psi, and it de- 
creased gradually with the withdrawal 
of oil. At the start of gas injection the 
pressure in the HX sand was 630 psi, 
J-Y sand 530 psi, and K-Z sand 410 
psi. Injection of gas into the HX sub- 
pool was discontinued August 1954. 
Large percentages of gas had to be re- 
cycled through this sand, and the sub- 
pool may have been aided by the in- 
jected floodwater coming around the 
end of the adjoining minor fault. If 
this were the situation, the gas injec- 
tion of the HX sand would be un- 
duly credited. As of January 1, 1956, 
or 2% years after gas injection had 
been undertaken, the pressure in the 
J-Y sand was 510 psig and K-Z sand 
410. The composite pressure was 480 


psi. This shows that the withdrawal of 
6,430,000 bbl of oil from the HX-AA 
sand members and 3,680,000 bbl of 
oil from J-AA did not change the pres- 
sure appreciably after gas injection. 
The improved trend of the weighted 
average pressure is shown in Fig. 6. 
Current gas-oil ratio has the general 
characteristics in that the peaks in the 
rate of oil production are followed by 
peaks in gas-oil ratio. The initial gas- 
oil ratio of 800 cu ft per bbl increased 
gradually, except for a peak of 3000 in 
August 1947; it increased to 2500 in 
September 1948, then dropped and 
varied between 800 to 2000 during 
the following four years. Before gas 
injection, the decreasing trend of the 
gas-oil ratio, due in part to shutting in 


AAS A RS 


high gas-oil-ratio wells, and the increas- 
ing trend of water production with the 
oil suggests that gravity drainage and 
the movement of the edgewater have 
aided recovery. 

After gas injection the current gas- 
oil ratio increased to about 1200, and 
the net gas-oil ratio averaged about 
600 cu ft per bbl, showing that the gas 
injection had decreased the quantity 
of net gas required to produce a barrel 
of oil and therefore was a material aid 
in recovering oil. 


LOWER TERMINAL ZONE, 
FAULT BLOCK VB 
In the Lower Terminal zone, fault 
block VB, at the eastern end of the 
Wilmington field, the amount of clos- 
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FIG. 5. Pool performance curves, Upper Terminal zone, fault block VB. In February 1951, 94 wells were producing oil at the rate of 15,500 bbi 
per day or 165 bbl per well; at the start of gas injection 8800 bbl of oil per day were being produced from 100 wells, an average of 88 bbl per day. 
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Two String Penetration Successful 
with M-3 Gun, Ogival Bullets 


McCullough M-3 Bullet Perforator Makes Good 
Well After Bullet Gun of Another Make Fails 


After an unsuccessful attempt to get penetration by another service 
company, this Texas oil well was perforated by a McCullough M-3 Bullet 


Gun for a good producer. 

Depth of operation was 5600’. A 
5° OD 18 Ib. liner had been ce- 
mented in 758” OD 29.5 Ib. casing 
which was cemented in open hole. 

When first perforated by another 
make bullet gun, the well failed to 
respond. McCullough was called 
and a 3%" OD M-3 Bullet Gun fired 
18 improved 4%" Ogival Bullets, six 
per foot, in a three foot zone. Re- 
sults—a good well and a very satis- 
fied oil man. Time on the job was 
only two hours. 

The greater penetrating power 
of McCullough M-3 Bullet Perfor- 
ators has been proved time after 
time on jobs like this—penetrating 
two or even three strings of casing, 
through thick cement sheaths and 
deep into the producing formation 
—getting production or increasing 
production even after others have 
failed. 

For most profitable perforating 
results—call for hard-shooting Mc- 
Cullough M-3 Bullet Guns. 


The job described above is certified to 
be a true field report of service 
rendered. 


\ ie 
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McCullough 30-shot M-3 Bullet Perfo- 
rator. Fires all shots, one to six per foot, 
at one time. Three or more guns may be 
connected together and fired on one run. 


Section of 5° OD casing, unrolled and 
laid flat to show uniformity of perforation 
pattern of McCullough M-3, 30-shot Bul- 
let Gun—'¥ diameter holes, six shots 
per foot. 


UNIFORM PERFORATION PATTERN 
... means a better oil well 


One of the most valuable benefits of McCullough M-3 Bullet Perforating is the 
uniformity of the perforation pattern in the casing and formation. Shots are placed 
in a continuous spiral with uniform spacing, coinciding exactly with the pattern 
of the bullet chambers in the gun itself. 

This permits the safe use of more holes per foot in the casing and eliminates the 
possibility of bunching or scattering the shots. It assures complete, uniform per- 
foration coverage of the entire productive zone, provides maximum drainage area, 
best possible production. 

The uniform perforation pattern combined with the fracturing power of McCul- 
lough Ogival Bullets at four to six shots per foot provides ideal conditions for 
further formation fracturing. 


LOS ANGELES 
HOUSTON 


Cable Address: MACTOOL 


EDMONTON 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV 
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. How to Produce. . 














eee fOr More Profit 


J&L SEAMLESS CASING and TUBING have uniform high 
quality, the result of quality controlled manufacturing. Be- 
ginning at the iron ore mine and continuing through the 
basic steel making operations and the finishing mills, this 
quality control adds up to dependable service for you. 
J&L tubular goods will give you long trouble-free produce- 
tion . . . more profit for your investment. 


J&L API Seamless Casing in Grades H-40 through P-110 


XL Buttress Thread Casing Grades J-55 through P-110 
Je ” & Grades J = {dequate stocks at key points . 


J&L Extreme Line Casing Grades J-55 through P-110 
J&L API Seamless Tubing in Grades H-40 through P-105 
J&L Integral Joint Tubing Grades J-55 through P-105 


J&L Grayloc Tubing Grades J-55 through P-105 


To complete a profitable production picture, check these 
quality products supplied by Jones & Laughlin: 


Cabot Pumping Units... a complete line 

Century Electric Motors ...afull range of sizes 

Axelson Rods and Pumps... tailored to your requirements 
Supporting this quality product line are J&L Supply men, 
fully qualified, resourceful and interested in your produ 


tion problems. 


Let them show you how high quality produets and de- 
pendable oil field service add up to more profit for you. 


Contact your local J&L Supply man .. . or write us direct 
at Drawer 2481, Tulsa. 


assure prompt delivery . 


Jones & Laughlin 


Ifit's sold by J&L... 
it's the best available 


Printed in U.S.A 55 to your locations 





VALVE TIGHTNESS and what it 


means to economy-minded management 


Valves are one of the most vital com- 
ponents of oil and gas production — no 
operation can be conducted 
without them 

Valves are costly, yet they generally 
receive less attention from management 
than most purchased items. Few users or 
buyers actually know what is in a valve 
or how it functions. Many less important 
items are purchased with much greater 
deliberation and maintained with greater 
care, yet few items are more important 
than valves 

Their most important function is to 
shut off flow — completely — TIGHT. 
Yet few valves are actually tight. Most 
do leak — and leakage is expen- 
sive—a continuing hidden cost. Fre- 
quently, leakage is dangerous. Leakage 
is never a good thing. 

lightness is the element in 
which tells the story — the one thing for 
which valves should be specified and 
purchased — tightness is worth recogniz- 
ing and worth getting. 

Economy is another important element 
the initial cost and the main- 
tenance must be considered seri- 
ously. Far too many valves are purchased 
for reasons not at all important to those 
who “pay the bills.” 

Habit, friendship, shape, size, weight, 
“easy to turn,” “can’t be bothered with 
maintenance,” and similar thoughts fre- 
quently decide the make and type of 
valves specified and purchased. 

It is time for economy-minded man- 
agement at all levels to give thought to 
the many valves now in use, and the 
many to be purchased and installed in 
the months and years to come, because 
valves once installed must be lived with 
a long, long time, and continuing leakage 
and excess maintenance costs can take a 
serious toll from profits. 

Although valves may look alike on the 
outside, they are not alike on the inside, 
and it is the inside which is most im- 
portant. Clean, functional simplicity is a 
fundamental necessity to maintain good 
working order under the severe condi- 
tions in which valves must perform. 

Think, for a moment, of the loads 
imposed. A 2” full opening valve 
(2 1/16” bore) under only 1000 psi has 
a gate-to-seat load of 3,404 Ibs. This is 
1.7 tons. Yet these two parts are moved 
back and forth against each other in 
fluids and gases containing contaminants 
at high velocity and under far from ideal 
Under 3000 psi (not uncom- 
mon in Christmas tree and flow lines in 
the fields) a 2” valve carries a load of 
over 5 tons in sliding frictional contact 
between the sealing surfaces of the gate 
and the seat! 


modern 


valves 


valves 


in valves 


cost 


conditions 
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No wonder that most valves do leak! 
The higher the pressure the harder it is 
to prevent leakage. 

No one would ever dream of putting 
a piping system together without “dop- 
ing” the threads and “gasketing” the 
flanges. The API Standards set forth 
steel rings, flange dimensions and speci- 
fied bolting for various ratings in order 
to provide safe tight joints. These joints 
are carefully cleaned, and made up 
tightly. The ring joint gaskets and flange 
grooves never move in relation to each 
other, and with reasonable care on 
assembly they never leak. Yet the same 
pressure they hold (clean and without 
movement) is imposed upon valve gates 
which suffer movement upon seats and 
are rarely in clean fluid. 

It may seem 
expect valves to be tight under these 
adverse conditions but this is not the 
case. McEvoy Valves are tight because 
they are “gasketed” between the gate and 
the seat. 

A simple system of reservoir, passage- 
way, and seat groove is so arranged that 
sealing compound (not grease) is auto- 
matically injected between the faces of 
seat and gate after each closing of the 
valve. This compound forms a leak-proof 
gasket at these mating surfaces so that 
leakage cannot exist, regardless of con- 
ditions of pressure, load of gate on seat, 
dirt and contaminants, etc. 

This is the heart of the McEvoy valve. 
A system proven by the thousands of 
McEvoy installations in round-the-world 
service at all pressures and conditions 
found in the fields. Hence, tightness — 
economy is yours at no extra cost. 


almost impossible to 


Maintenance-economy is just as im- 
portant to the user. This is provided by 
the reservoir of sealing compound. An 
extremely small amount of this imper- 
vious compound is used each time the 
valve is operated, and the reservoir con- 
tains an uncontaminated supply which 
lasts from 50 to 150 operations of the 
valve without renewing (or filling) the 
reservoirs. Generally these valves require 
no more than one or two servicings a 
year. Isn't this a small expense com- 
pared to the length of leak-free service 
rendered? 

May we consult with you concerning 
your valves? We honestly believe we can 
save you money and provide safer, better 
operating conditions for you. Let's talk 
Tightness with the attendant economic 
benefits you can enjoy when you use 
McEvoy Valves. 

Call, write or wire McEvoy Company, 
Texas and Milby St., P. O. Box 3127, 


Houston 1, Texas 
(Advertisement) 


ON 


SEE READER SERV 


IT’S A FACT: 


ALL TIGHT 
CONNECTIONS 
ARE GASKETED! 


and tightness is 
important to you 


It is common practice to 
place gaskets between 
flanges, and “dope” on 
threaded connections to pro- 
vide tightness at such joints. 
There is no movement be- 
tween these parts, but there 
is movement between gates 
and seats in valves. 


ALL 
VALVES 
GASKETED 
HERE 





ONLY McEVOY 
VALVES ARE 
GASKETED HERE 
... and gasketing at this 


point is essential to main- 
tain tightness. 


Mi fvoy COMPANY 


OIL WELL EQUIPMENT 
Texos & Milby St. P. ©. Box 3127 
Houston 1, Texos 
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FIG. 6. Curves showing the effect of gas injection on pressure and gas-oil ratio, Upper 


Terminal zone, fault block VB. 


ure between the apex of the upper AA 
sand and the edgewater is about 100 ft, 
and for the lower AA the closure is 
about 50 ft. The closure of other sand 
members varies between 50 and 100 ft. 
Ihe slope near the apex is less than 
down the flanks. Average slope on the 
AA marker is about 8 percent. This 
amount of slope could aid gravity 
drainage. 


Reservoir Data 

Most of the properties of the reser- 
voir sand and fluids are shown in 
Table 1. The arithmetical average per- 
meability to air of the pay sand is about 
266 md, which is conductive enough 
to aid gravity drainage. The edgewater 
has not been active enough to prevent 
the loss in pressure from 1670 psi at 
the time of discovery to 550 psi just 
before gas injection. The average ini- 
tial productivity index was 3.0 bbl of 
oil per psi pressure drop. 


Reservoir Performance and 
Gas Injection 

The first city well was completed in 
October 1939, and the initial produc- 
tion was 400 bbl of oil per day, with a 
gas-oil ratio of 1120 cu ft per bbl pro- 
ducing through an 18/64-in. choke. 
General development of the zone 
started December 5, 1944, with com- 
pletion of Well Z1-07. By November 
1951, 33 wells had been completed, 
and the combined production was 5950 
bbl per day, the peak rate of oil pro- 
duction from the zone. At that time 
the daily rate of oil production per 
well was 180 bbl. By May 1953, the 
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start of gas injection, production from 
32 wells had dropped to 4450 bbl of 
oil per day —a daily production of 
139 bbl per well, as is shown in Fig. 8. 
Four months after gas injection the 
rate of decline in production estab- 
lished before gas injection had de- 
creased, and the oil production per well 
leveled out to 90 to 110 bbl per day 
and remained within this range until 
January 1, 1956, the last date for which 
data were obtained. Thus, the benefits 
of gas injection are indicated by ar- 


resting the decline in the daily oil pro- 
duction per well. 

The initial pressure in the zone at 
the datum depth of 3800 ft was 1670 
psi, and the pressure decreased grad- 
ually with the withdrawal of oil. At the 
start of gas injection the pressure was 
600 psi. The pressure, as of January 1, 
1956, 2% years after gas injection, was 
550 psi. Thus, the withdrawal of 3,515,- 
000 bbl of oil did not materially change 
the pressure after gas injection 

The weighted average pressure, as 
is shown in Fig. 9, dropped 50 psi dur- 
ing the withdrawal of the 3,515,000 
bbl of oil. This is a small pressure loss 
compared to the pressure loss prior to 
gas injection. 

The initial gas-oil ratio was 1900 cu 
ft per bbl as of January 1, 1945, and 
had increased to 3300 cu ft per bbl by 
January |, 1947. The rate then began 
to decline and within 11 months it was 
approximately 1500 cu ft per bbl. For 
five years it remained between 1500 
and 1000 until gas injection was be- 
gun, when the net gas-oil ratio de- 
creased and remained at an average of 
about 750 cu ft per bbl for the remain- 
der of the 2% years after gas injection, 
the end of the period for which data 
have been obtained. The decrease, 
after gas injection, in the net gas-oil 
ratio required to produce one barrel of 
oil shows the material aid to the re- 
covery of oil as a result of gas injection 


UPPER TERMINAL ZONE, 
FAULT BLOCK VI 
The Upper Terminal zone, fault 
block VI, is in the extreme eastern end 
of the Wilmington field. The contour 
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FIG. 7. Contours on marker AA, Lower Terminal zone, fault blocks VB and Vi. At this 
marker, there is about 3250 ft between the Daisy Avenue and Allied faults. 
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Pool performance curves, Lower Terminal 


lines show that the zone has the shape 
of a half dome, with the apex at the 
middle of the Daisy Avenue fault (Fig 
3). The amount of closure between the 
upex and the original edgewater con- 
tact, as measured on the northeasterly 
radial line, for the Upper HX and Z 
sands is 250 ft and for the J, Y, W, A, 
and Middle HX sands, about 150 ft 
The slope of the productive sands is 
less near the apex than down the flanks 

Ihe slope along the northeasterly 
radial line between the 2850 and the 
2900-ft contours is seven percent and 
between the 2900 and 2950-ft contours 
it is 12 percent. Between the 3000 and 
3050-ft contours the slope of the sands 
is 17 percent. This amount of slope 1s 
un aid to gravity drainage 


Reservoir Data 

Most of the properties of the reset 
voir sands and fluids are shown in 
lable 1. The edgewater has not been 
active enough to prevent the loss of 
pressure from 1450 psi at the time the 
first well was drilled to 850, 750, and 
600 psi for the sand members HX, J-Y 
and K-Z-W-A, respectively, just before 
gas injection. The average initial pro- 
ductivity index was 3.0 bbl of oil per 


pst pressure dr op 


Reservoir Performance and 
Gas Injection 

Since the first well was drilled, the 
number of completions averaged about 
four wells per year, and by the time 
gas injection was begun (November 
1953) about six years later, the pro 
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duction from 24 wells was 3600 bbl of 
oil per day—daily production of 155 
bbl of oil per well, as shown in Fig. 10 
This rate of production was only 660 
bbl per day less than the peak daily 
production of 4260 bbl per day a 
daily production of 162 bbl of oil per 
well. The peak of 4260 bbl was ex- 
ceeded after gas injection in June 1955, 
when the daily production of oil was 


MEAN FORMATION PRESS. 








953 956 q 


zone, fault block VB. 


4500 bbl per day from 34 wells or a 
daily production of 135 bbl of oil pet 
well. 

Six months after gas injection was 
begun the declining trend in the daily 
rate per well “leveled out.” This could 
be due in part to the increased num- 
ber of producing wells besides the gas 
injected 

Initial pressure in the zone at the 
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FIG. 9. Curves showing the effect of gas injection on pressure and gas-oil ratio, Lower 
Terminal zone, fault block VB. Only a 50 psi drop was recorded during the withdrawal of 3,515,000 


bb! of oil 
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10. Pool performance curves, Upper Terminal zone, fault block VI. 


datum depth of 3300 ft was 1450 psi, 
and the pressure decreased until the 
time of gas injection when the pres- 
sure was 850 psi in the HX sand; 750 
psi in the J and Y sands, and 600 psi 
in the combined K, Z, W, and A sands. 

The initial gas-oil ratio was 1000 cu 
ft per bbl, and a peak gas-oil ratio of 


1949, 16 months later. It remained be- 
tween 1500 to 1000 until July 1952, 
when it dipped to 800 and then in- 
creased to about 900 to 1000 range. 
At the start of gas injection the gas-oil 
ratio was 1000 cu ft per bbl and the net 
gas-oil ratio immediately dropped to 


and remained less than 1000, thus 


by the production of oil with less net 
gas per barrel of oil. 


Conclusions 

Reservoir performance of the three 
zones (Upper and Lower Terminal in 
fault block VB, and Upper Terminal, 
in fault block VI) showed that the gas 
injection has aided in the recovery ol 
oil. Owing to gas injection, the long 
term decline in the reservou 
has either leveled off, or the pressure 
has increased. Since gas injection was 
initiated, large quantities of oil have 
been produced from the zones. The 
small or negative pressure drop per 
barrel of oil required to produce the 
large quantity of oil after gas injection 
shows the benefits of gas injection 

The gas-oil ratio has followed a simi- 
lar pattern. The net gas-oil ratio re 
mained less than the current 
ratio established before gas injection 

The production curves showing bar 
rels per day per well indicated the bene 
fits of gas injection. The decline in these 
curves was arrested by gas injection 


pressure 


gas-oul 
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there's a 
Hercules 
tubing head 


YOUR REQUIREMENTS... 


FIT 


HERCULES “Type SO” Tubing Heod 
is particularly suited for pumping due 
to compactness fonly 1242” high) 
Stripper rubber can be used in body 
for running or wiping tubing. Also 
ideal for intermittently flowing wells 


HERCULES “Type SO” and “SOS” Tubing 
Heads are the favorite of successful operators be- 
cause of their simplicity, ruggedness and ease of 
operation. Available in 442” OD to 7” OD Casing 
z..a 3” tubing. Con 


sizes to suspend or 
and tested to 


structed from 
4,000 PSI. Slips are hinged for ease of installation 


pressure ¢€ ast steel 


and positive alignment 


TYPE SO 


HERCULES “Type SOS” Stripper Tub- muneeen Mead 


ing Head is unsurpassed for use in well 
servicing operations as well as on flow- 
ing wells. It consists of o HERCULES 
“Type SO” Tubing Head with oa 
bow! and Neoprene Tubing Stripper 


HERCULES TOOL 


MANUFACTURERS OF OIL FIELD EQUIPMENT 
GENERAL OFFICES AND PLANT J TULSA, OKLAHOMA 


Avalable through a supply Mores Export Representative: Oil Field Equipment Co, Inc, 1 


TYPE SOS” TUBING HEAD 


30 Church Street, 
New York 7, N.Y 
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Defective Tubing /s a Major Cause of High-Pressur2 Blow-Outs 





Here’s a New Otis Service That May Save 


The Otis “Surface” Caliper for Surveying 








¥ The Otis caliper makes a positive, mechanical measure- 
ment of the internal condition of the pipe as it actually exists 
vv No guesswork ... no “visual” estimation VV Vv Written, 
documented reports are compiled by experienced Otis corro- 
sion engineers who have analyzed millions of feet of pipe 
for more than a decade ¥¥ 4 ¥ Permanent report furnished 
with each survey, including the actual strip-chart as recorded 
by the caliper ¥¥ VV Vv Quick service, available from more 
than 25 Otis Branches Throughout the Oil Country. 














You a Costly, Unnecessary Salvage Job...It’s 
Tubing on the Rack, Before the String Is Run 


Now Miil-Defective or Corrosion-Damaged 


Joints May Be Culled Before Running 


Tubing in High-Pressure Wells 


Experience has proved that the wall thick- 
ness of oil field pipe isn’t always full- 
gauge. Inasmuch as the outside diameter 
is closely controlled at the mill, any inter- 
nal deviations usually result in a loss of 
wall thickness. These “mill deviations” can 
of course exist in used as well as new pipe. 

Internal corrosion can also damage pipe 
beyond the safe-point — an important 
factor if used pipe is to be re-run. 

So before any pipe is placed in high- 
pressure service, an Otis “Surface” Caliper 
Survey is recommended in order that 
defective joints can be set aside. 

Otis “Surface” Caliper Surveys can be 
made on location or in the pipe yard. The 
service is readily available, relatively inex- 
pensive, requires a minimum amount of 
time, and it is the most accurate and thor- 
oughly reliable method available for veri- 
fying the internal condition of new or 
used tubing. 

How the Surveys Are Made—As a special cali- 
pering instrument is drawn through a 


joint, mechanical feelers contact the inside 
wall of the pipe. When a corrosion pit or 
reduction in wall thickness is encountered, 
outward movement of any one of the feel- 
ers causes an electrical signal to be trans- 
mitted to and logged by a strip-chart 
recorder. Thus the extent and location 
of any internal defect is mechanically 
detected and each joint can be immedi- 
ately classified and color-coded accord- 
ingly. After the entire lot is surveyed, an 
experienced Otis corrosion engineer com- 
piles a complete, detailed, permanent 
report on the internal condition of the 
pipe. Tubing can also be cleaned inter- 
nally and/or drifted if desired. 

Don’t run the risk of installing defec- 
tive joints in high-pressure service. With- 
out obligation, your nearest Otis office will 
be glad to describe this new service to 
you in detail, show you sample surveys, 
and explain how the service may save you 
a costly salvage job later in the producing 
life of your wells. 


OTIS ENGINEERING CORPORATION 


Rum an Otts “Susfaco’ Colypor Survey Olls ! 
Eeforo you hud youn pipe - and bo suro! 





OIL’S ILLS: 


THE YEAR 1957 started out with 
every hope and expectation of being a 
record one so far as consumption of 
petroleum products in the United States 
was concerned. 

But as the year progressed it was evi- 
dent we were in trouble from a com- 
bination of causes that tended to make 
the year one of indecision. The princi- 
pal producing companies were slow to 
approach drilling quotas established for 
the year, while such factors as soften- 
ing of the general economic picture, 
reduced consumption of petroleum 
products, increased expenditures for 
foreign oil developments, and gradual 
upward trend in oil imports combined 
to cloud the optimism displayed at the 
beginning of the year. 

During the late summer and early 
fall months of 1957 there was still hope 
that a consumption spurt would give us 
a two to three percent increase in de 
mand over 1956. However, cold 
weather was slow in arriving and the 
general business picture remained 
somewhat cloudy, resulting in consid- 





Based on a timely address by Mr. Mills 
titled “Oil What Has Happened To It?,” 
given March 12, 1958, at the University of 
Oklahoma, Norman, Oklahoma 
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Myriad problems (not one) call for present adjust- 
ments — just don’t forget that the oil business 


‘holds as much promise for expansion as before’’ 


Brad Mills, Executive Vice President 


American Association of Oilwell Drilling Contractors 


Dallas, Texas 


erably lower oil consumption during 
the last quarter of 1957 than in 1956. 

Several of the foregoing develop- 
ments would seem rather significant if 
it were not for the full realization that 
we are still in a tremendous oil-con- 
sumption era with nothing on the hori- 
zon to replace oil in any appreciable 
amount. This is especially significant to 
all of us because we are in no sense of 
the word in a serious transitional stage 
toward the use of other power sources. 

Only two years ago we projected 
into the future a long curve showing 
the probable trend in total oil demand. 
This forecast was largely based on the 
past and indicated that by 1970 we 
would be using at least 14,000,000 bbl 
daily in place of the 9,000,000 barrels 
then currently used. Such an estimate 
called for the gradual upward annual 
drilling of wells from 55,000 per year 
then current to more than 70,000 wells 
in 1970. The year 1956 was even rosier 
than we had pictured and a new drilling 
record for all time was established with 
58,500 wells completed. In 1957 we 
saw our fondest hopes punctured a bit 
with the drilling of only 53,500 wells. 


Oil: Here to Stay 


In the course of modern history - 
say the last 200 years — we have seen 
many great industries come and go. 
The manufacture and use of steam- 


boats, buggies and trolley cars, tend to 
remind us that any industry may be a 
victim of trends, progress and even 
oblivion. But don’t be too alarmed 

The future of oil certainly is more 
important to all of us than its past. So 
let us console ourselves with the 
thought that we are in a vital industry 
not seriously beset with rivals for its 
place in the power picture. Oil is not 
about to pass into oblivion 


Our Drop-in-the-Bucket 


Effective petroleum reserves in the 
United States are around 30,000,000, 
000 bbl, while that of the rest of the 
world may be more than 10 times as 
much. There is a stark fact we have to 
face and it has a special significance 
when we look at it squarely. 

We may view it as a tremendous 
threat to our own existence, or we may 
protect our domestic industry to the 
point that it will remain the great po- 
tential it must be if we continue to pro- 
tect ourselves toward the determination 
that no national emergency will catch 
us wanting. 


Imports Importance 

To help meet normal petroleum de- 
mand with a reasonable quantity of im- 
ports is one thing. To create a sur- 
plus of petroleum products with in- 
creased imports is quite another thing. 
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Essentially this has been happening in 
the United States on a gradual scale 
since the early part of 1956, especially 
in the case of California. 

We cannot truthfully say that im- 
ports alone have been responsible for 
the general decline in the United States 
petroleum market picture. But we do 
know that continuation of imports on 
an upward or even constant basis is 
questionable where it is necessary to 
effect sharp cutbacks in our own pro- 
duction. 

Drilling operations decline as the 
health and general stability of the total 
petroleum industry declines. This im- 
pact is normal and even severe as a sur- 
plus of crude oil develops. We sincerely 
feel that it is not wise to fool ourselves 
about the necessity for developing ade- 
quate oil reserves of our own. 

The complexity of our present do- 
mestic oil situation in relation to the 
world output is one we cannot afford to 
overlook. Many large American pro- 
ducing companies are also large pro- 
ducers and marketers of foreign oil. In 
some cases the current interest of sev- 
eral American producing companies 
seems to transcend that of its United 
States development. This represents a 
tremendous departure from a period of 
20 years ago when these same opera- 
tors were producing nearly all of their 
oil in the United States. 

It is the absolute right of every 
American oil company to produce pe- 
troleum in any part of the world and in 
any quantities. But first of all we must 
be frank and realistic in recognizing 
the fact that the rest of the world has 
much more oil in reserve than the 
United States. Under such conditions, 
foreign oil naturally supplies most of 
the foreign needs and may start back- 
ing up on us in flood proportions if we 
do not exercise sensible and reasonable 
restraints. 


Domestic Dilemma 

In returning appropriately to our 
own domestic ills, it appears that cer- 
tain inequities exist both locally and 
between the oil producing states. Selec- 
tive buying is hurting in many locali- 
ties, where new production is having 
a very hard time finding a market in 
opposition to old established wellhead 
outlets. It is extremely difficult, how- 
ever, to determine the relative rights of 
new and old producers in areas where 
the latter have been supplying oil on 
contract for many years. It is also 
equally difficult to know how far to 
“move over” to allow new production 
a place in the picture when enough oil 
already is available. This development 
has been discouraging to prospective 
operators who fear for marketing of 
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additional reserves, and the result has 
been reduced drilling operations in 
many regions. 

Regulation of crude oil production 
varies sharply from state to state, and 
this fact has resulted in the tendency 
of a few states to hold the line much 
better than others in the face of an oil 
surplus. Conversely, some of the new 
oil producing states have been finding 
it difficult to get a market for oil as it 
comes into the overall picture. Just 
how far the older producing states will 
go toward recognizing suggested quo- 
tas of the newer producing states re- 
mains somewhat of a question mark. 

Finger-pointing and counter state- 
ments are not the best way out of a 
weakened producing and drilling pic- 
ture in the United States. It will require 
sane appraisal of the causes and prob- 
able effects of a lowered oil demand. 
In simple words, this means that we 
must adjust ourselves in all depart- 
ments to a production, drilling and 
marketing situation that will pass us 
through a decline that was not an- 
ticipated. 


Under Consumption 


The lower gasoline demand has been 
rather puzzling in spots and difficult to 
pinpoint. Consumption during the past 
14 months has been reduced by a ten- 
dency of auto owners to do less driving. 
We know that vacation and business 
travel were at least five percent less 
last year than anticipated. Even the na- 
tional inclination of 50,000,000 car 
owners to reduce travel here and there 
is enough to make itself felt quickly 


Over Production 


In any commodity market surpluses 
are hardest to handle. Where the law of 
supply and demand is in evidence, over- 
production almost immediately plays 
havoc with price structure. It then be- 
comes incumbent on any industry to 
produce fairly well in line with demand 
if it is to expect a reasonable price for 
its products. Stocks of such oil com- 
modities as crude, gasoline and heavier 
products are sharply up since Janu- 
ary 1, 1957, Too much oil on top of 
the ground can pose a threat to indus- 
try stability. 


Natural Gas 

We know that natural gas has re- 
placed a large amount of fuel oil in 
several regions, and this has reduced 
the demand for the latter. However, in 
the strict sense of the word gas is a 
petroleum product and must be de- 
veloped in a manner similar to crude 
oil. This actually means that one type 
of petroleum product has been replac- 
ing another. 


Suez Delusion 


During the latter part of 1956 we 
were in a great frenzy to supply Europe 
with oil following the Suez incident 
We almost groaned and grunted while 
trying to meet this rapid and unex 
pected demand from our own reserves 

In the process of meeting European 
demand our own production spurted 
upward and gave us a false sense of 
long-range demand, where at the best 
we should have retained our perspec- 
tive. Obviously a sharp cutback was in 
order and we undoubtedly were too 
slow in meeting day-to-day require 
ments after Suez again became op 
erative. 

When the economy structure became 
a bit weaker in early 1957, we undoubt 
edly underestimated its effect on petro 
leum demand. Although we certainly 
cannot say we have been through a 
depression in any sense of the word, 
uncertainties in various quarters did 
combine to lower petroleum produc 
tion. 


Heavy Refinery Runs 

It would hardly be fair to blame 
heavy refinery runs for our various 
surpluses. Certainly refineries were in 
a way responsible for stocks in certain 


commodities, but they were only geared 
to operate with production and mar 
kets that did not quite materialize 


‘‘Perfidiousness”’ 


The threat of price reductions in 
crude oil has had a serious impact on 
drilling operations. It is difficult for any 
producing company to look far into 
the future when immediate problems 
beset them. The result is a tendency 
to discontinue such drilling operations 
as normally and ultimately will be 
required 


Net Result 

When we sum up the various reasons 
why the petroleum industry has failed 
to meet expectations, we have a com 
bination of circumstances responsible 
for the decline, Opinions differ sharply 
on which factor is most significant in 
a chain of circumstances that have 
given us our present weakened position 

All of us will find it difficult to adjust 
ourselves and our businesses to lower 
consumption and development pro 
grams that we so fondly predicted two 
years ago. However, we should resign 
ourselves to the fact that the future 
still holds as much promise as before 
for expansion of petroleum usage, and 
that those of us who have cast our lot 
in the industry in one way or another: 
will have to meet whatever the future 


holds x*** 
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LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, TEXAS 


ARNECT 
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MARTIN 


GREATER PRODUCING 
PROFITS because: 


PRIPANZER YL REE NR, FUER T, F Fut 


— SAVE 


Martin Cages last much longer. 
The oil-proof rubber guides do 
the trick, by absorbing the ball 
peen hammer action of the hard 
balls. They also have superior 
resistance to sand abrasion. And 


they can be replaced. 
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CAGES 


GREATER PRODUCING 
PROFITS because: 


Ball & Seat life is usually 
doubled, on the average. With 
the rubber guides, there is much 
less chattering, chipping and 
pitting. Ball falls true on seat. 
Such improvement in Ball & 
Seat life eliminates a lot of 


pulling expense. 


In the last year alone, new users of Martin Cages have 


increased by 85%. 


The word is getting around. More and 


more economy-minded producers are learning about the 


advantages of the Martin Cages! 


open and closed types. . . 


Manufactured in 


all diameters and styles. Write 


for John Martin Catalog No. 4 today. Martin Cages are 


available through all supply stores. 


JOHN N. MARTIN 


Manufacturer 


9 W. BRADY 
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...THIS NEW KIND OF.... 





CONVENTIONAL MISSION MUD MONARCH 


} 


Conventional valves use a sealing element that seals at With Mud Monarch Valves, the valve body strikes 
an angle, usually in the same plane with at least part of against the entire inclined surface of the valve seat, and 
the striking surface. This arrangement works well when the near-vertical seal ring seals against the outside 
the valve is new and when pump pressures are low diameter of the valve body. With this design 


seal ring 
life is independent of valve and seat wear 


With wear, however, an opening forms at the junction With wear, the entire inclined striking surface of the seat 


of valve body, seat and sealing element. High pump is worn away. An opening can’t form next to the seal 
pressures force part of the rubber sealing element into 
this space and it is pinched off. The result is short life 


for both sealing element and valve 
4 


ring. Both valve and seat wear longer before they need 


be replaced and seal ring life is increased substantially 


HERE’S WHY MUD MONARCH VALVES LAST LONGER THAN 
CONVENTIONAL VALVES UNDER JET DRILLING CONDITIONS 


ish pump valves do a good job when they 
but when valve body and seat become wor 
opening torms Detween seal 
ng element that plays havoc with 
condition exists, to a certain degree, with all valves except 
the Mud Monarch. By preventing the tormation 
if this opening, Mission Engineers have developed 
that gives truly outstanding service — especially in 
igh pressure jet drilling where most valves tail rapidl 
you are dissatisfied with the service you are getting 
from slush pump valves, try the Mission Mud 
Monarch. You will discover a new high in valve 
performance and a new low in valve costs 
Like all Mission Products, Mud Monarch valves ar 
guaranteed to give outstanding service or your money 
is refunded. You can't lose. so try them right away. They 
are made in sizes to fit most pumps and are 


available through all supply stores 
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MISSION MANUFACTURING CO. @ P.O. Box 4 e Hou 


exas @ Cable Addre Ms 


In The tmnited Kingdom: MISSION MANUFACTURING CO 


Hanover Square 


LINER PACKING + LINERS « T * VALVE § S + GLAND PACKIN 





GRANT MODEL 1530 REAMER 


WHEN THI 
GRANT TOOLS WERE 
ALREADY AT WORK: 


Back when rotary chains were unguarded and bull 
wheels were built by hand right at the rig, Grant 
Reamers, Underreamers and other down-hole tools were 
already famous in the oil country. 











Today, the knowledge gained in over 30 years of field 
experience has brought constant improvement to the 
Grant line... and important developments in new tools 
for modern field operations. 


Grant specialization . .. 30 years experience . . . and 
od knowledge of today’s requirements in your drilling 
| operations are the plus values you receive when you 


call Grant first! 


GRANT MODEL 6480-A REAMER GG RANT 


OIL TOOL COMPANY 


Main Office and Plant: 
2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIFORNIA 
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Rocky Mountain API... 


OILMEN PONDER PUBLIC, SOCIAL DUTIES 


Future demand for Rocky Mountain 
oil, the industry’s public relations, the 
outlook for drilling contractors and the 
social responsibility of business are 
some of the general topics that oc- 
cupied the attention of more than 600 
regional oilmen attending the annual 
spring meeting of the Rocky Moun- 
tain district of the API's Division of 
Production. The group, assembled from 
Colorado, New Mexico, Utah, Wyom- 
ing, Montana, North Dakota, and 
Canada met in Denver, Colorado, 
April 21-23. 

Both the Cosmopolitan and Brown 
Palace hotels were headquarters for 
the meeting. By special arrangement 
the Centre Theatre, Denver's newest, 
was secured for the general sessions. 

On Monday, April 21, standing 
committees of the district were in ses- 
sion throughout the day. General ses- 
sions began on Tuesday. Condon Mac- 
Kay, director of public relations, Carter 
Oil Company, Tulsa, led off general 
session speakers. His topic was 
“How Can We Improve Our Public 
Relations?” 

Dr. Harry Seligson of the Denver 
University College of Business dis- 


cussed “Business Responsibility to So- 
ciety” at the Tuesday morning session. 
Also at this session D. L. Connelly, 
API vice president for production and 
senior vice president of Warren Pe- 
troleum Corporation, Houston, pre- 
sented citations for service to two out- 
standing members of the Rocky Moun- 
tain District. These were made to R. W. 
Gemmer, Carter Oil Company, Bill- 
ings, and Walter Forbes, Daniels In- 
surance Company, Casper. 

The Tuesday morning session was 
concluded by an address by E. E. 
Monteith, Jr., vice president of the Re- 
public National Bank, Dallas. His sub- 
ject was “Demand for Crude Oil and 
How it Will Affect Future Production 
From the Rocky Mountain Region.” 

Because of current problems of over- 
supply and restricted production Mon- 
teith’s topic was of especial interest. 
However, Rocky Mountain oil pro- 
ducers have enjoyed relatively stable 
markets compared to some areas of 
the country where production has been 
sharply cut back. Regional oilmen have 
just completed drilling more wells in 
the first three months of 1958 than in 
any other first quarter in history. Mon- 


Announcing A 


Completely New 


Flow Control Valve 


For controlling flow rate of gas 
or liquids. 

All working parts (except cast 
steel body) manufactured 

from stainless steel. 

Plug type, proportioning, hard- 
ened valve with self-centering 
stainless steel seat provides a 
straight line graduated increase 
of flow rate. 

Simplicity of design provides 
easy dismantling and assembly 
with valve and seot 

easily replaced 


Knurled handle offers 
micrometer adjustment 
calibrated in turns and 
tenths of turns 


Locks in any position with 
Allen hex-head set screw 
in handle 


Teflon sleeve packing gland 
requires no lubrication 


Available with 1” through, 1” 
angle, 2” through or 2” angle 
20002 WP cast steel body 


teith’s discussion put the optimistic 
Rocky Mountain region outlook into 
long range industry perspective. 

The Tuesday afternoon group ses- 
sion featured election of new officers 
for the district. In addition, Jack 
Marsee, Loffiand Brothers Company, 
Tulsa, discussed “Economic Outlook 
for the Drilling Contractor”. . . another 
topic of much regional interest, since 
the Rocky Mountain states are at the 
present time one of the best of the na- 
tion’s areas of contractor operation. 

Wednesday sessions featured tech- 
nical papers on various production 
problems 

Entertainment and social features of 
the convention included a buffet at the 
Denver Petroleum Club on Monday 
evening, a luncheon and style show for 
the ladies at the Petroleum Club Tues 
day and a dance Wednesday evening 

The session is the second meeting of 
the district to be held in Denver. The 
1957 session was held in Casper 

George Goodin, Petroleum Informa 
tion, Casper, is district chairman. Gene 
L. Weger, Sinclair Oil & Gas, Denver, 
is chairman of the general arrange 
ments committee 


For Details Contact Your Nearest Merla Distributor or Favorite Supply Store 


MERLA TOOL CORPORATION 223 Burrus st. DALLAS, TEXAS, P.0. BOX 2576 


PHONE: Fleetwood 2-1754 
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EXPLORATION ACTIVITIES 





LIBYA 


Pan American Awarded 
23,000,000-Acre Concession 
Concessions in Libya totaling nearly 
3,000,000 acres have been awarded to 
Pan American Petroleum Corpora 
tion by the Libyan Petroleum Commis- 
sion. They are being assigned to a 
newly-formed company, Pan American 
Libya Oil Company 
one in Zone IIL and 
comprise the new 


Mhree tracts 
two in Zone IV 
concessions. Tract 76, a square area of 
9,202,498 acres, is in Zone III, its west- 
ern boundary coinciding with the west- 
ern boundary of the zone. It is about 
285 miles south of the Mediterranean 
seacoast at the point where the Gulf 
of Sidra indents the North African 
shoreline 

Pract 75, largest of the three, lies in 
the Fezzan Basin, approximately 500 
miles south of Tripoli and 190 miles 
southeast of the Atshan discovery in 
Tract 1, which lies along Libya’s west- 
ern border. Tract 75 contains 11,049,- 
324 acres, and is in Zone I\ 

Tract 74, 
acres, lies about 330 miles southeast of 
Tripoli and 160 miles to the northeast 
of Atshan. It is on the northeast edge 
of the Fezzan Basin, and lies along 
the northern edge of Zone IN 


consisting of 2,705,745 


ALBERTA 
Kerr-McGee Hits Gas 


\ gas discovery on a 24,000-acre 
block 90 miles north of Calgary marks 
the entry of Kerr-McGee Oil Indus- 
tries, Inc., Oklahoma City, into the pro 
duction of oil and gas in Canada 

The first well drilled by Kerr-Mc 
Gee in Canada is Sylvan Lake 11-20 
19-1 in C SE NW Sec. 20, T39N, 
RIW of Sth Meridian, Alberta, flow- 
ing gas from two zones with a total net 
porosity of 57 ft 

Well was perforated and completed 
in the Pekisko member of the Mississip 
plan, at intervals of 6589-6609 ft and 
6670-6690 ft. The upper portion has 31 
ft of microlog porosity; the lower por- 
tion 26 ft 

Absolute open flow is estimated at 
16,000,000 cu ft per day. On the first 
drillstem test during the drilling pro- 
cess the well was flowed 60 minutes 
from the 6601-44 ft interval, gas to the 
surface in eight minutes, flowing at the 
rate of 2,740,000 cu ft per day. On the 
second drillstem test, the well flowed 
at the rate of 4,070,000 cu ft per day 
through a 10/64-in. choke, after 45 
minutes testing from 6668-6758 ft, gas 
to the surface in two minutes 
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WEST AFRICA 


Jersey Standard to Explore 
In Portuguese Guinea 

Standard Oil Company (New Jer- 
sey) has signed an agreement with the 
Portuguese government to spend a 
minimum of $7,000,000 over a five 





year period for oil exploration and de- 
velopment in Portuguese Guinea 

A new Jersey affiliate, Esso Explora 
tion Guine, Inc., carry out the ex 
ploration work in an 11,000,000 acre 
concession on mainland and offshore 
areas of Portuguese Guinea 


UTAH 


Important Aneth Area Find 

Continental Oil Company's No. | 
Federal-Miller, 13 miles northwest of 
the Aneth field in San Juan County, is 
shaping up as one of the significant new 
finds of the year. The well, bottomed at 
6510, yielded 360 ft of oil and 160 ft of 
heavily gas and oil-cut mud on a two- 
hour drillstem test. On the test, at 6285 
to 6316 ft, the tool plugged but flowing 
pressure reached 1355 psi 

On previous test of the Paradox, 
perforated at 6294-324 ft, Conoco’s 
well was swabbed of 4 bbl of oil in 5 
hours. Earlier, after acidizing, the well 
flowed 10 bbl of oil, then was swabbed 
120 bbl of ot! with no acid water 

Casing has been run to 6506 ft. Top 
of the Paradox was called at 6095 ft 
The indicated discovery is three miles 
from any previous drilling 


NEW MEXICO 


Gallup Zone Opener in NW 

W. R. Weaver No. | McAdams has 
opened new Gallup zone gas-conden- 
sate production in the Fulcher-Kutz 
Canyon field, San Juan County. Regu 
lar pay in the field is the Pictured 
Cliffs 

The No. | McAdams was completed 
with a potential of 9,010,000 cu ft of 
gas and 72 bbl of condensate per day 
through a *4-in. choke. The Gallup was 
topped at 5913 ft. Total depth of the 
well was 6289 ft. Perforations in the 
Gallup zone were at 6106-40 and 6237- 





84 ft 


Rank Test in Guadalupe County 

Cities Service Oil Company has sche 
duled a rank wildcat in the east central 
part of the state. The company has 
staked its Driggers No. | in Guadalupe 
County, 16 miles north of Santa Rosa 
It is scheduled to be a 6100 ft Pennsyl 
vanian test. It spots 1980 ft from the 
north line and 1980 ft from the east 
line of Sec. 22-1 1N-21E 


PUERTO RICO 


Exploration Permits to 
Houston Man 
David L. Gordon, president of Mart 
time Oil Company, Houston, Texas, 
has negotiated an exploration agree 
ment on more than 200,000 acres of 
the island for his firm and associates 
Ihe grant includes an exploration 





permit and lease-selection option cov 
ering a land and offshore area on the 
southern coast of the island. Approxi 
mately 50,000 acres in lease properties 
in the 200,000 acre area may be 
selected each year. 

Gordon's agreement with the Puerto 
Rican Mining Commission authorizes 
transfer of the permit rights to Mart- 
time Oil Company or to a corporation 
to be organized especially to develop 
the property 


PAKISTAN 


Government Takes Working 
Interest with Tidewater, Skelly, 
Kewanee 

Tidewater Oil Company, Skelly Oil 
Company and Kewanee Oil Company 
have signed a concession agreement 
with the government of Pakistan to 
conduct exploration in two areas total 
ing 10,000 sq miles in West Pakistan 

Skelly and Kewanee are equal part 
ners with Tidewater in the venture with 
Tidewater as operator. The Govern 
ment of Pakistan will also become a 25 
percent working partner in the venture 
assuming a proportionate share of the 
risk 

Under Pakistani law 
royalties and taxes paid to the govern 


production 


ment amount to 50 percent of the ven 
tures’ profit 


OREGON 
10,000 Ft Bear Creek Test 


Drilling of an exploratory well on th 
159,000-acre Bear Creek Anticline 
tract of Crook County, Oregon, will be 
undertaken shortly, Standard Oil Com 
pany of California, Western Opera 
tions, Inc., has disclosed 

Standard, principal leaseholder in 
the area, said the new well will be 
drilled to a depth of 10,000 ft by Sun 
ray Mid-Continent Oil Company on be 
half of the two firms and Sunray’s part 
ners in the venture, Lloyd Corporation 
Ltd. and McCulloch Oil Exploration 
Company of California, Inc 

Site of the wildcat, to be known as 

Sunray Mid-Continent Oil Company 
Operator, Standard-Lloyd-MecCulloch 
Bear Creek Unit No. 1, 
east of the town of Prineville 


will be south 
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HAVE SUITCAGE LAB... 


Reed 
0 Oe ae 


will travel 


Complete ... even down to the forms used for tabulating 
data .. . Core Lab’s compact, self-sufficient Suitcase Lab 
is especially designed for overseas duty. 


Available through purchase or lease arrangement, these 
field-proven units carry everything required for performing 
comprehensive conventional analysis — except the analyst. 
(And he’s available, too, upon request.) 


All equipment, instruments, hand tools, spare parts, and 
supplies are contained in five sturdy cases, ranging in 
sizes and weights from 12” x 14”x 25” (55 Ibs.) to 14” x 
24” x 32” (206 Ibs.). 


Details and charges for overseas services 
ond equipment are immediately available 
Send request on your company letterhead 
to the address below, attention Dept. SD 
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The Suitcase Lab is only one of several Core Lab oper 
ations with the “foreign look.” You'll find boxes and boxes 
of core from every corner of the globe being processed by 
our Special Core Analysis Studies Group; Well Logging 
units and crews operating near the hemline of the Iron 
Curtain; bottom-hole samples from Tampico to the Arctic 
Circle arriving for reports by our Reservoir Fluid Analysis 
Division; and Engineering-Consulting Department person 
nel on regular trips to the Far East and South America 


For overseas reservoir engineering—whether it's equipment 


services, or personnel — check the project with Core Lab 





Exploration 


BOLIVIA 


White Eagle Begins 
Aerial Exploration 

Aerial exploratory work on petro- 
leum concessions in Bolivia is now in 
progress by a three-company group of 
White Eagle International Oil Com- 
pany, Western Hemisphere Petroleum 
Corporation, and Blackwell Oil & Gas 
Company, all of Tulsa, Oklahoma 
Aeromagnetic Surveys Ltd. of Toronto 
has been retained by the three-com- 
pany operation to perform photo-gram- 
metric and aeromagnetic survey over 
the entire concession area. 

White Eagle International, Western 
Hemisphere and Blackwell hold in ex- 
cess of 2,200,000 acres under conces- 
sion in the Eastern Plains Basin of 
Central Bolivia, adjoining concessions 
held by various major oil companies in- 
cluding Gulf, Standard of California, 
and Shell. The group’s concessions 
were formally granted on December 
31, 1957. 

It is expected that the aerial photog- 
raphy will be completed by the mid- 
dle of November 


IRAN 


Ahwaz Gets Exploration Push 
Exploration work by the Iranian Oil 

Exploration & Producing Company, 

which operates southern Iranian fields 





WHATS HE PUTTIN’ 
IN THE HOPPER? 


tor the Consortium and for the Na- 
tional Iranian Oil Company, will be 
focused in the Ahwaz and Kuh-i-Binak 
area during 1958. 

Exploration work in the current sea- 
son is being carried out by eight field 
parties: Two geological, three topog- 
raphical and three geophysical, who 
are working in the subcoastal strip ap- 
proximately 50 miles deep stretching 
over 800 miles from Ahwaz to the 
southern end of the Agreement Area at 
Bandar Abbas. 

Two rigs will carry out the com- 
pany’s exploration drilling program at 
Ahwaz and at Kuh-i-Binak near tue 
Persian Gulf Coast, north of Kharg 
Island. One rig will carry out an ex- 
ploitation program at Naft Safid and 
three each at Agha Jari and Gach 
Saran. 


VENEZUELA 


Pancoastal, Atlantic 
Put Discovery on Pump 
Pancoastal Petroleum Company and 
the Venezuelan Atlantic Refining Com- 
pany have placed on the pump a new 
oil discovery on the jointly-owned 6200 
acre Pirital concession, in the Punta 
Gordo area in Eastern Venezuela. Ini- 
tial test production of the new well, 
Pirital No. 6, was 240 bbl daily of 19 
deg crude through perforations from 
1210 to 1280 ft. 























SEECO-MUL EMULSIFIER — 
MAKES BETTER HOLE 
CONDITIONS ...ORILLS 
FASTER ..,.GIVES 
MORE TIME 
ON BOTTOM 


WEST GERMANY 


Oil Discovery in Wuertemberg 

Oil has been discovered in the ex- 
ploratory well of the Wintershall- 
Gewerkschaft Elwerath consortium, 
Moenchsrot 2, which was drilled ap- 
proximately 8 miles west of Memmin- 
gen. This well has in all probability 
opened up the first commercial oil de- 
posit in the province of Wuertemberg 
The discovery will encourage the oil 
companies to continue their search for 
oil in the deep Molasse Basin north of 
the Alps, which extends from Lower 
Austria far into Switzerland. 

The pioneer well Moenchsrot 2 was 
specially drilled to search in a position 
higher on the structure for the sands of 
the Freestone beds, which had already 
been encountered in the well Moenchs- 
rot | and had been found to contain 
good oil traces. The new well was per- 
forated between 4852 and 4841 ft as 
well as between 4834 and 4811 ft; pro- 
duction tests were successful after the 
well was placed on the pump. 

Nothing definite can as yet be said 
about the extent of the geological struc 
ture at Moenchsrot. The new oil de- 
posit is located approximately 6 miles 
west-south-west of the producing 
Heimertingen oil field beyond the Iller 
River in Bavaria. Moenchsrot is so far 
the westernmost oil field in the basin 










“SEECO- MUL 
MAKES A GOOD 
MUD BETTER” 























Hy 
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OHIO 


Erie Natural Gas to Drill 
Promising Ohio Acreage 

Erie Natural Gas Company, Inc., 
began drilling three wells in March in 
extremely promising northeastern 
Ohio, in a region that has seen nine 
new gas wells and four oil strikes in re- 
cent months. 

Erie’s drilling activity will take place 
on 900 acres of the Monroe Township 
pool, in Ashtabula County. 

Che new Erie wells are in Sections 
25, 33, and 35 &t Monroe. A farm-out 
arrangement has been completed with 
3enedum-Trees, Hiawatha Oil & Gas 
Company, and Penn-Ohio Gas Com- 
pany. The three firms, operating as a 
unit, will retain a small, overriding 
royalty. 

The first well, Erie Murtha No. |, is 
a halt mile from Oroszy No. 1, a 45 
bbl per day discovery by Benedum- 
I rees. 

Fotal depth of each well will be 3500 
ft or to the top of the Queenston shale 
formation, thus testing at least four 
potential pay zones. 


BRITISH HONDURAS 


Bandini Concessions Approved 
Bandini Petroleum Company has 

formed Belize Petroleum Company, 

Ltd., wholly owned subsidiary, to hold 





prospecting licenses and to carry on ex- 
ploratory work in Bandini’s holdings in 
British Honduras 

Bandini is formalizing its conces- 
sions in British Honduras; the govern- 
ment there already has approved 
Bandini’s concession requests. 

Belize will have prospecting licenses 
on 958,000 acres, a working agreement 
with West Caribbean Oil Company on 
prospecting licenses on an additional 
908,000 acres and, further, an agree- 
ment with Gulf Oil Company to ac- 
quire another 144,000 acres in leases. 
All of these properties are located in 
the southern half of British Honduras 
and the combined prospecting licenses 
and leases will total more than 2,000,- 
000 acres. Boyer indicated that this 
acreage covers a majority of the poten- 
tial oil prospects in that section 

Photo-geologic studies were recently 
completed and photo and field infor- 
mation indicate that there are from 8 to 
10 prominent structures in the outcrop 
area of these holdings. Spokesmen in- 
dicated that upon completion of addi- 
tional geologic work the company 
plans to drill a test well on a structure 
in the Punta Gorda area. The Bandini 
holdings are immediately adjacent to 
those of Signal Oil Company in border- 
ing Guatemala where that company re- 
cently stated it has six definite struc- 
tures. 
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BRITISH COLUMBIA 


Gas Discovery at Clarke Lake 

Gulf States Oil Company of Canada 
a subsidiary of Western Natural Gas 
Company, has completed a gas dis 
covery well from the Slave Point sec 
tion of the Middle Devonian. The well, 
the Clarke Lake No. 1-A, was com 
pleted with a daily potential of 8,000, 
000 cu ft from a depth of 6438 fit. 

The discovery is on a 252,672-acre 
permit obtained from Imperial Oil, Ltd 
Gulf States and El Paso Natural Gas 
Company earned half interest in the 
permit by drilling the well 





FLORIDA 


Humble Plugs Lone Prospector 

Florida’s lone exploratory well has 
been abandoned by Humble Oil & Re 
fining Company at a depth of 12,800 
ft. The well, No. 1 State, in Palm Beach 
County in the Everglade Swamps of 
southern Florida, found only 
black oil traces in a dolomite at 9740 
10,000 ft, 

Geological tops released by Humble 
were: Upper Cretaceous at 5293 ft; 
Lower Cretaceous at 8197 ft; Fred 
ericksburg at 9542 ft; Trinity at 10,982 
ft; Sunniland at 11,424 ft, and Lower 
Massive anhydrite, 11,624 ft 


dead 


drill a gauge-sized hole...contro 


heaving and sloughing with Seecolllu 


ai 
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One of the reasons for the current trend toward emulsion muds is the better hole 
conditions the systems afford. In almost all areas, emulsion muds increase drilling 
rates, make better hole conditions, drill into pay formations better, afford better 
coring, and protect the pay zone from water more effectively. Such factors are 
easily projected into substantial cost and time savings. ; 

A Seeco-Mul mud has an exceptionally low filtration rate because the oil in 
the emulsion is effectively dispersed and the pores of the filter cake are plugged 
by a tough film. Holes can be drilled more nearly to gauge, with fewer and smaller 
washed-out areas. A hole drilled to gauge size also requires less mud, and less cement 
for the oil string. Seeco-Mul builds up a tough, thin wall cake which reduces fluid 
loss and sloughing and heaving in shale formations. And once a Seeco-Mul emulsion 
mud system is established, no special maintenance is required; only routine testing 
and treating is necessary. 

In some fields, Seeco-Mul has reduced mud costs and rig time by as much 
as one-half over ordinary muds. Using Seeco-Mul might do as much for your drill 
ing programs, too. Ask your mud dealer, or write to us. We'll be glad to send 
vou illustrated literature and a lab sample without obligation. Crossett Chemical 
Company Division of The Crossett Company, P. 0. Box 271, Crossett, Arkansas 


SeecolMul cmulsiow muds 
poslen, billy, save dibling 


FOR FURTHER INFORMATION ON 
ADVERTISED PROD TS. SEE READER ERY t AR 
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U. S. Drilling Activity on the 
Upswing 
Drilling activity, which has declined 


steadily in the U. S. and Canada since 
the first of the year, has at last leveled 
off, and some industry contractors are 
cautiously predicting that the hoped 
tor upward swing has begun. 

Although the total count of active 
rigs in the U. S. and Canada for the 
week ending April 7, 1958, dropped 
to 1906 from 1923 the week before, 
drilling in the U. S. has continued to 
increase from the 1 1-year low of 1694 
registered on March 17. Seasonal bad 
weather in Canada has caused most 
of the cutback in Canadian activity 
during the past few weeks. 

Fred Carlson, economic analyst of 
Dresser Industries, Inc., stated that he 
doubts that drilling would fall below 


the low reached in March. He ex 
plained that most of the cutback in 
drilling has been made by the inde- 
pendent producers, who account for 
approximately 80 percent of wells 
drilled. The major companies have 


set their drilling programs and should 
at least hold at current activity levels 

High well costs, low allowables, and 
high stocks, along with unusually bad 
weather in some parts of the U. S., 
have received most of the blame for 
the drilling slump 


Falcon Seaboard Makes 
Safety Award 

The “Rig of the Year” annual safety 
award of Falcon Seaboard Drilling 
Company has been announced by T. N 
Law, Sr., president of the organiza- 
tion. The award went to Falcon’s Rig 
No. 27, supervised by C. O. Pritchett, 
and drillers Halo Ramsey, D. J. War- 
den, and Jack Rush. 

During 1957, the 96-ft jack-knife 
double rig operated 250 days on 14 
locations in Kansas and Oklahoma 
Without a single injury of any kind 


Superior Cuts Out 
California Drilling 

Along with an announcement of 
cut-back production, Superior Oil 
Company has announced that it plans 
to cut out all drilling in California ex 
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cept for present lease contract require- 
ments. Drilling has also been cut by 
the company in Utah. 

Howard B. Keck, Superior president, 
stated simply that his company con- 
siders onshore wildcatting in California 
profitable and that California legisla 
tion may well make offshore explora- 


tion unattractive. 
Keck stated that his company is 
looking at Louisiana, Canada, Vene- 


zuela, and other South American areas 
as good prospects for future oil ex- 


ploration and development, and that 
Superior is also interested in the 
Sahara, Lybia, Turkey, and Nigeria 


Drilling Platform to Work 
in Lake Erie 

A submersible drilling platform for 
use in Lake Erie is now being built 
for the New York Natural Gas Com- 
pany. The 50-ft-square barge will be 
equipped with a contract drilling rig 
and used to explore the gas company’s 
large lake tract leased from the state 
of Pennsylvania 

The first well drilled by the unit will 
be spudded early this summer at a 
location about four miles offshore. The 
platform will be equipped with crew 
living quarters and 
communication. 


two-way radio 





left, 
manager of Aspen Drilling Company, and J 
C. Johnston, Bill's father, and regional mana- 
ger of Continental Oil Company's production 


W. R. “Bill” Johnston, 


new general 


department at Denver. The elder Johnston 
will join the new Aspen Drilling Company 
when he retires from Conoco in August 


New Drilling Contractor in 
Four Corners Area 

In the face of decreased drilling ac 
tivity, a new contract drilling firm, As- 
pen Drilling Company, has begun op 
erations in the Four Corners area. The 
firm is a father, son and daughter group 
headed by W. R. “Bill” Johnston 
Johnston was formerly manager of pro- 
duction operations for Northwest Pro 
duction Company, Albuquerque 

J. C. Johnston, Bill's father, is re 
gional manager of Continental Oil 
Company's production department in 
Denver; he will join Aspen in August 
upon retirement from Conoco. J. C.’s 
daughter, Mary Johnston, Denver oil 
and gas attorney, the 
new company 

Aspen is now operating with two rigs 
and will work primarily in the Four 
Corners area of Colorado, New Mexi- 
Utah, and Arizona. Company of 
fices will be in both Albuquerque and 
Denver. 


iS Secretary of 


co, 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to Americon Association 
3000 


of Oilwell Drilling Contractors by Hughes Tool Company 


Mor. 17 Mar. 24 Mar. 31 Apr. 7 New York I ! ! ! 
j Alabama 5 6 4 4 North Dakota 33 48 9 35 
Arkansas 20 16 18 17 Ohio Tt) 0 0 
J Arizona 0 0 0 —_ Oklahoma 132 14 9 AY 
California sO 77 74 ee 0 ( ‘of 
Colorado 27 32 24 4 
Florida 


Georgia 






Tennessee 0 


ti 
ns 2 12 b 
sa o— u y 
Sout Dakota Is } 
\ 0 





« Ss 1 21 2 Texas Guif Coast 
- vo N } 3 7 Land 1S¢ 160 178 157 
3 \ 3 3 Texas Gulf Coast 

a x 79 93 Offshore ; 2 4 4 
1 1 1 ? West Texas 293 291 285 292 
29 26 27 29 North Texas 207 233 236 Pal 
East Texas 40 17 37 41 

23 230 «224 223 
Total Texas 699 40 7 
Offshore 61 60 52 §2 Utah 18 ; 17 i¢ 
2000 Washington 2 2 2 2 
Total Louisian ’ 416 103 304 West Virginia 4 ; ) 4 
| Maryland 0 0 0 0 Wyoming Ww is oF 40 
Michigan 7 } + 8 Virginia 0 0 0 rT) 

1 Missouri 0 0 0 0 
| Montana 21 18 20 21 Total U. S 1694 1713 1763 1789 
| Mississippi 44 12 4 3 Western Canada 208 180 158 115 

Nebraska 12 13 19 18 Eastern Canada ! 4 2 

) Nevada 0 0 0 0 
‘ | New Mexico 109 100 100 1.05 Grand Toul 1903 1895 19231906 
T - T T T T . T T 1 

Feb. Mo Apr. Moy June July Aug. Sept. Oct. Nov. Dec 


TOTAL 
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The:all- new 1958 Wilson Winchmobile 


WITH CROSS MOUNTED ENGINE AND TORQUE CONVERTER 
PULLED 10,500 FEET OF TWO INCH UPSET TUBING 
IN ONE HOUR AND FORTY FIVE MINUTES! 





WILSON MANUFACTURING CO., Inc. 


WICHITA FALLS, TEXAS 
THE HOME OF RED IRON 
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WHY? Because field tests made on 
“average” oil field welding for 
mounting scratchers and centralizers 
have shown a great variation in 
weld quality, and damage from 
undercutting, hard spots, and elec- 
trolytic corrosion. Now there is no 
longer any need to depend entirely 
on welding for scratcher and cen- 
tralizer installations with possible 
damage to valuable equipment. You 
can completely eliminate welding 
on casing, and at the same time get 
an economical scratcher and cen- 
tralizer installation that will not 
interfere with normal casing run- 
ning practice 


BW 


AUTOMATIC 
STOP COLLARS 





Just Slide Them On and Drive Slips 
Flush with Casing 


Also use B and W Thread-Lock 
Cages and B and W Thread-Lock 
Cement to eliminate welding on bot- 
tom joints to prevent unscrewing as 
drilling continues. 


ANOTHER FIRST BY THE FIRST NAME 

IN PRIMARY CEMENTING TOOLS 
OTHER B and W PRODUCTS: 
Multi-Flex Scratchers * Nu-Coil Scratchers 
* Rotating Scratchers, Multi-Flex and Nu- 
Coil Types * Automatic Stop Collars * 
Stabilizers °* Rotator Collars °* Liner 
Centralizers * Latch-On Centralizers. 


R quit VAT hic. 


Well Completion Specialists 


WEST COAST 


uth Normandie A 
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Drilling 


Garvey Drilling Refutes 
Russia’s Record Claim 

Soviet sources recently claimed that 
a Russian drilling crew set a world 
record by making 128,572 ft of hole 
in 1957 with a single rig. But Claude 
W. Bard, general manager for Garvey 
Drilling Company at Great Bend, Kan- 
sas, has the records to prove that the 
Russians were a bit hasty in their claim 
to the world record. 

Three of the company’s rigs working 
in the Denver-Julesburg Basin tallied 
up the following record last year: One 
rig drilled a total of 130,926 ft of hole, 
another rig cut a hole through a total 
of 149,673 ft, and still a third amassed 
a remarkable total footage drilled in 
1957 of 166,159 ft. 


McNisco, Inc. Receives 
Drilling Barge 

The Levingston Shipbuilding Com- 
pany has delivered a drilling barge, the 
submersible unit “Mister E. J.,” to the 
MeNisco, Inc. of Houston. It will be 
operated by the Nicklos Drilling Com- 
pany and was named in honor of the 
founder of the company, the late E. J. 
Nicklos. 

The vessel, measuring 180 ft long, 
50 ft wide, and 12 ft deep, headed 
for its first location in Mallard Bay 
in Louisiana marshland country 


AAODC Chapter Honored 
for Drilling School Work 

A bronze plaque honoring the Perm- 
ian Basin Chapter of the American As- 
sociation of Oilwell Drilling Contrac- 
tors for its work in furthering drilling 
education was presented to the chapter 
at a recent meeting. 

The plaque, presented to Chapter 
Chairman D. F. Garrett of Midland, 
was awarded in recognition of the 
chapter’s “initiative, work and su- 
stained effort in establishing and main- 
taining the School of Drilling Techno- 
logy at Odessa College at such high 
standards.” 

The eighth consecutive term of the 
six-week school at Odessa began Feb- 
ruary 10. The course, for drilling in- 
dustry supervisory personnel, is con- 
ducted by the University of Texas 
under AAODC sponsorship 


Depletion Allowance 
At Work 

In 1957, Magnolia Petroleum Com- 
pany set the deep-drilling record in 
Oklahoma by drilling the No. 1 Sterba 
to a depth of 20,466 ft. But the ven- 
ture left Magnolia with a dry hole cost- 
ing $1,054,500. 

As a point of interest, Magnolia has 
announced that it would take the full 
depletion allowance from 658 of the 
company’s average producers for one 
year to cover the cost of the duster. 
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New Mexico Claims 
Highest Success Ratio 

Wildcat drilling operations in New 
Mexico in 1957 resulted in a success 
ratio of 25 percent in the state. The na- 
tional average for the year was only 14 
percent. Drilling in New Mexico re- 


sulted in the discovery of 40 new oil 
and gas pools. 





Reading & Bates 
Christens Platform 

One of the newest mobile drilling 
platforms to join the Gulf Coast fleet 
was recently christened in New Or- 
leans. The platform, dubbed the “C. E 
Thornton” for Reading & Bates Off- 
shore Drilling Company, was purchas- 
ed from R. G. LeTourneau, Inc. 

The 3000-ton platform cost less than 
$2,000,000, although drilling equip- 
ment and other facilities aboard raised 
the total investment to approximately 
$2,800,000. 

Highlighting the commissioning 
ceremonies was an announcement that 
a contract had been signed which would 
put the unit to work for the CATC 
Group in Block 115 of the East Ca- 
meron area off the Louisiana Coast 


Power Swivel 
Eliminates Rotary Table 

A new drilling tool developed by the 
Baash-Ross Division of Joy Manufac- 
turing Company should speed up drill- 
ing rates, especially in offshore opera- 
tions. The device is a rotary power 
swivel which can be driven hydraulic- 
ally, electrically, or by air. Attached 
to the upper end of the drill pipe, the 
unit permits use of multi-joint stands 
of pipe, reducing the number of con- 
nections made while making a trip with 
the pipe. Stand length is limited only by 
the height of the derrick. 

Units of up to 160 hp have been de- 
veloped and tested in the field. Large 
swivels are being developed and units 
as large as 600 hp are being considered 


17Io 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 
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Sean ...20 largest beam type pumping unit built 


Owned by the Hancock Oil Company and oper- 
ating on their lease near Tatum, New Mexico — 
this A-1500D-192-42 air balanced Lufkin pumping 
unit 16-ft. stroke a gear 
capacity of 1,500,000 inch pounds. It is the largest 


has a and box with a 


beam type pumping unit built. It has a Waukesha 


Long-Life WAKU Oil Field Gas Power Unit, with 
an 1197 cu. in. six-cylinder engine, 6';-in. bore x 
6'4-in. stroke. 
units bought by Hancock Oil Company. That says 
a lot for the 


Lufkin-Waukesha combination. 


This is the second of these largs 


satisfaction-in-use of this reliable 


Send for Waukesha Bulletins 1702 and 1079. 


WAUKESHA, WISCONSIN 


e NEW YORK e TULSA 


379 


LOS ANGELES 
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Secretary Seaton Urges Caution... 


RISE IN ‘UNETHICAL’ LEASE SPECULATION 


Investors should be cautious over 
advertisements soliciting investments 
in oil and gas leases on lands owned by 
the Federal Government, says Secre- 
tary of the Interior Fred A. Seaton. 

In a recent letter to the Better Busi- 
ness Bureau, Chicago, Illinois, Secre- 
tary Seaton outlined his Department's 
stand on the situation. The Better Busi- 
ness Bureau had written him that it 
received numerous inquiries from the 
public on oil lease promotions. 

“During the past several years, num- 
erous advertisers in newspapers and 
other periodicals throughout the na- 
tion have been offering for sale to the 
public Federal oil and gas leases,” Sec- 
retary Seaton replied. 

“Generally, they offer 40-acre oil 
and gas leases for $100. The public may 
be lured into purchasing these through 
the use of such psychological boosters 
as maps showing oil activities in a par- 
ticular state. Many prospective pur- 
chasers cannot distinguish between de- 
velopment and ‘wildcat’ drilling. Con- 
trary to what some of these advertise- 
ments imply, only a few, at the most, 
can be lucky enough to ‘strike it rich’ 
blindly. 

“The leasing of lands desirable for 
oil drilling involves the use of techni- 
cal skill and science and requires the 
investment of considerable risk capital. 
Literature reporting oil strikes may be 
misleading to the average layman who 
does not know how much time and ef- 
fort go into the selection of drilling 
sites and the determination of oil and 
gas problems. Many of the purchasers 
of such leases lose their investments 
therein since oil exploration is highly 
speculative.” 

Secretary Seaton pointed out that 
“no organization or individual ts au- 
thorized by the United States to solicit 
the public for the purpose of inducing 
persons to purchase oil and gas leases 
on the public lands, and no one adver- 
tising such a service or offering such a 
service through the mails is connected 
in any way with the government.” 

He also said that any citizen of the 
United States may apply for a Federal 
oil and gas lease, without the interven- 
tion of any agent. This is in accord- 
ance with the Mineral Leasing Act of 
February 25, 1920, as amended. 

Departmental regulations were 
amended in 1952 to discourage the 
commercial offering of 40-acre leases. 
The amended regulations provided that 
a lease for less than 640 acres would 
not be issued except under certain cir 
cumstances 

Secretary 


Seaton explained “this 
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does not, however, prevent any quali- 
fied individual, partnership, corpora- 
tion or unincorporated association 
from obtaining a lease from the gov- 
ernment up to 2560 acres and there- 
after assigning portions thereof to qual- 
ified assignees, We cannot, under the 
law, refuse to approve an assignment 
of lease where all the regulatory re- 
quirements are complied with and the 


assignee is qualified to hold a lease 
Thus, although the regulations do not 
permit the issuance of an oil and gas 
lease for less than 640 acres, the adver- 
tisers are still able to offer to the public 
40-acre tracts assigned out of larger 
leases. 

“This problem has received a great 
deal of study, but no final solution to 
it has yet been reached,” he wrote 

















You've heard about it! Here it is! The all- 
new ROTARY SERIES of full crank balanced 
pumping jacks now offered by JENSEN in 
addition to their famous Standard Series 
The rack-and-pinion system on this JENSEN 
RB JACK makes weight adjustments o safe 
and simple operation for one man standing 
on the ground. Weights are shified in such 
@ manner to give lead and lag counter- 
weight effect, where such operation is 


desirable 


ivs THE NEW 


JENSEN 


ROTARY BALANCED 


All cranks and weights are floor clearing 
permitting installation on flat concrete sur- 
faces or simple steel skids. Thus eliminating 
expensive special foundations and crank 
weight wells 

This mew Rotary Series of JENSEN JACKS 
has larger and heavier main shafts and 
bearings, and taller sampson posts 

Let us send you a free catalog that will give 
you all the specifications on this new Rotary 
Series. A call or a letter will bring it to you 
quick! 


JENSEN BROTHERS MANUFACTURING CO., INC. 
P.O. Box 477-B, Coffeyville, Kansas, U.S.A 
Export Office: 60 East 42nd St., New York City 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV 





IMPORTANT 
NEW FIELD TEST OF 
INJECTION WATER 
QUALITY 


In this unique program, 20 college students of the Southwest 


will also demonstrate the iron sequestering ability of citric 


acid...give dramatic proof to secondary recovery operators! 


@ If you are responsible for water flooding opera- 
tions in Texas, New Mexico, Louisiana, Oklahoma, 
Arkansas or Mississippi, a man from Program 20 
is coming your way. He is a chemistry or chemical 
engineering major from one of the leading colleges. 
He’s working for Pfizer this summer—and getting 
valuable experience! 

Pfizer hired him to test the quality of your injec- 
tion water, to determine the iron content, and to 
demonstrate the outstanding utility of citric acid 
in preventing “iron plugging’. 


——_— Eee ewe ee eee eee ee 
CHAS. PFIZER & CO., INC. PE 
Program 20 Headquarters 

7600 Ambassador Row, Dallas 35, Texas 


Please have a Program 20 man contact me: 


Name — . a 
Title 

Company 

Address 





Telephone 
Flood Site Location_ 


Check the location where you would like to be contacted. 
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He will also give vou information on the use of 
citric and gluconic acids with detergents in well 
clean out procedures, and information on the use 
of these same acids in HC] acidizing. 

He will leave with you a complete test report and 
a Fact File that includes comprehensive technical 
information and research data for secondary oil 
recovery. The test and data are FREE. 





This is an unusual opportunity for you! 


Welcome the man from Pfizer Program 20! 


PROGRAM 20 
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Here’s what the AAODC president sees ahead for drilling 


A LETTER TO THE CLASS OF ’58 


A condensation of remarks presented before a 


number of leading universities 


ENGINEERING knowledge is a 
flexible tool. It is principally through 
the application of this tool that the 
petroleum industry has advanced to its 
present position as the world’s primary 
source of energy. We are definitely liv 
ing in an oil age and nothing appears 
for the moment on the horizon to re- 
place it as a principal-source of power 

Even so, you are possibly perplexed 
us many of the rest of us are, by the 
bad news about the oil industry that 
has been so prominently in the head- 
lines in recent months. It is true that 
the industry ts in a slump now. But 
there are a few points worth remember- 
ing when you read these hard times 
stories in the papers 


l. The “prosperity 
industries is cyclic in nature 


curve’ of most 
This 
true of petroleum 
and specifically true of the drill- 
ing segment of the 


is especially 


industry 


The oil business is sensitive to 
events occurring outside the in 
dustry. It responds to external 
CCONOMKL influences 


had. The 
is also subject to the 


eood or 
domestic oil industry 
vagaries of 


foreign petroleum operations 


To amplify the first point, this is not 
the first time the oil industry has had 
troubles. Periods of overproduction, 
one of the main problems of the in- 
dustry today, occurred as long ago as 
the 70's, 80's, and 90's. The drilling in- 
dustry in particular has had its ups and 
downs ever since it began. A study 
made in 1952 by two economists dem- 
onstrated that the curve of drilling ac 
tivity swings high or low every four to 
seven years, We are today at a low 
point, and trust that the cyclic upswing 
will occur within relatively few months 


Oil's Economic Problems Today 
Currently, more significant are the 
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events of the past year or two that have 
created problems for oil 


|. Excessive oil imports have had a 
big part in the decline of the do 
mestic drilling industry, by di 
verting tunds that might 
been used to finance drilling in 
the U.S 


have 


Oil demand did not increase as 
much last vear as we thought ut 


would, or should 


Burdensome stocks of crude oi! 
resulting largely from overpro 
duction last year during the Suez 
crisis, have discouraged produc 
ers from exploring and drilling 
for new oil reserves 


Markets have shifted. For ex 
ample, Texas, while still the lead 
ing oul producing State, is now 
sharing crude oi markets with 
other states where production ha 


been increased 


Petroleum products are compet- 
ing with each other for the same 
market. More and more Eastern 
communities are 


using natural 


gas, instead of fuel oil, for heat 


Now, faced with these deterrents 
what ts the future for the petroleum in 
dustry, and for the young man Castin 


his lot with it? 


A Look at What’s Ahead 

The starting point for forecasting the 
future of an industry is to determine its 
essentiality. Today, petroleum ts 
vital factor in virtually every mdustry 
Far beyond its primary use as a power 
source, petroleum iS also raw material 
drugs fabrics 


for plastics, cosmetics 


!. U. Teaque, American Association of Oil 
well Drilling (¢ Columbia Drilling 
Company, Houston, Texas 


onutractors 


and an infinite variety of other prod 
ucts. As new products are developed 
so will the need for more petroleum 
Added to this factor pointing to in 
creased consumption is the observable 
phenomenon of population growth 
The return of the old-fashioned large 
family is an important factor in pre 
dicting future petroleum demand 
Consumption grows. We are now 
consuming in the U. S. about 9,000 
000 bbl per day of petroleum products 
Only a few years ago it was 6,000,000 
bbl a day. Statisticians have told us, at 
until very recently, that the 
States will using 


14,000,000 bbl daily 


least 
United 


much as 


soon be 


know that the consumption last year 
was not up to expectations and that 
the present outlook is a bit discourag 
ng, but over a 12-year period we are 
sul hopeful that the upward trend will 
continue in a fairly even manne! 

Future is bright. With the recognized 
requirement that we must keep pro 
ducing most of our own petroleum, 
makes your future as an engineer u 
the oil industry look at least as stable as 
it you had gone into some other basi 
industry 

I believe that we must continue e\ 


ploring for ol on an udequale nad evel 
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expanded basis to maintain our posi- 
tion in the world market and guard 


Se - —EEEE 


Tips on Valves for Service Companies.. | 


| Ken Massey, Cardinal sta- 
tion manager, supervising 
sand frac job in West 
Texas. Note Rockwell-built 
Mudwonder valves on frac- 
head in background. 


’ 





We maintain sand frac fluid pressure 
with Mudwonder Valves! 


by Kenneth Massey, 
Odessa Station Manager 
Cardinal Chemical Company 


E fracture oil wells. It's our job 
to get the maximum number of 
barrels pumped in the shortest possi- 
ble time. That's why we use the best, 
most dependable equipment avail- 
able—and drive it hard. When we 


Mudwonder cut-aoway view shows the one- 
piece seat insert, with Buna-N molded inte- 
grally over steel wear rings; chromed gate 
with “T” slot connection; separated stainless 
stem and double thread construction. 


finish pumping the sand frac fluid in 
under high pressure and close the 
well head valves, we've got to be sure | 
they don’t leak. For 
we haven't had to worry. We find that | 
well pressure never bleeds off when 
our Mudwonder valves are closed 
rhere’s no need to bump them shut | 
or use a “cheater” to get drop-tight | 
shut-off. 


two ycars now, | 


We now have 40 two-inch Mud- 
wonders and several three-inchers. | 
You might think maintenance would | 
be a headache—but our Mudwonders 
don't seem to need much in the way 
of repairs. The only part that wears 
to any extent is the seat insert, which 
we can replace ina couple ol minutes 
between jobs. 

At the present time, we're using 
Mudwonders at all of our stations— 
Odessa and Levelland, Texas, and at 
Hobbs, New Mexico. We're thorough- 
ly sold. Mudwonder valves are doing 
a great job for us, both on sand frac- 
ing and in acidizing. 

Mudwonder valves are built in 2”, 
3” and 4” sizes; with screw or flange 
ends; for 2000 psi WP (4000 psi test) 
and 3000 psi WP (6000 psi test) serv- 
ice. See your favorite oil field supply 
store, or write Edward Valves, Inc., 
East Chicago, Indiana, subsidiary of 
Rockwell Manufacturing Company. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 


against any national 
quiring tremendous amounts of oil 


To speak specifically of the drilling 


emergency re- 


business, there are some interesting cal 
culations that will point out the need 
for additional drilling volume. 
Drilling and reserves. Last year, do 
mestic reserves of petroleum declined 
some 349,000,000 net bbl 
1956 level, according to the American 
Petroleum Institute. 
decline in drilling, from 58,271 wells in 
1956 to 53,668 in 1957. Reliable indus- 
try figures show that 
70,000 bbl of petroleum reserves were 


from the 


There was also a 


approximately 


developed for each well drilled dur 
ing the past 30 years. On this basis, 
it is reasonable to believe that jf the 
1956 drilling activity levels had been 
maintained, the 4603 additional wells 
that would have been drilled in 1957 
would have added 322,000,000 bbl of 
domestic petroleum reserves 

Granted that this is hypothetical, it 
nevertheless supports a strong argu 
ment for the need for increased drill- 
ing activity. Currently, only a little 
more than half of the 3600 rotary drill- 
ing rigs in the U. S. are running. | 
have faith enough to believe that this 
percentage will increase as producers 
regain confidence to accelerate drilling 
programs 

Men in this business. 
business as any other is better measured 


The drilling 


by its men than by its machinery. 

There are between 50,000 and 60,- 
000 people working in the drilling in 
dustry. Engineers and other technic 
ally-trained men have achieved a high 
point in recognition, as opposed to a 
limited recognition from a field stand 
point 30 years ago 

Today, the technical man is welcome 
on any rig and in any oil field, and the 
practical man has learned to work ef- 


SECONDARY RECOVERY 


Since 1922 


eoutum CNCig 
2 
? 


- 
CABLE ENGINEERING 


», o 
Cwrre pars, 1 


RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estunetes, Design, installation 
FIELD SUPERVISION 
Phone 3-2167 
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ficiently with him. [his is of extreme 
importance to you, since you will be 
required to work with all types of men 
and possibly under the direction of a 
practical man who has an outstanding 
knowledge of his particular 
function. 

Engineers in the drilling business, in- 
cluding those who work for manufac- 
turing and supply companies, are re- 
sponsible for the tremendous improve- 
ment in drilling efficiency that has 
taken place in recent years. Average 
drilling time is only 54 percent of what 
it was in 1941. Generally, the credit 
goes to better methods and equipment, 
developed by engineers. 

The challenge ahead. There are a 
great many challenges remaining to the 
technical man in the drilling industry. 
The future of the business depends 
largely on being able to drill a well 
faster and cheaper tomorrow than we 
can today 

Some of the most important work 
being done toward this goal is through 
the American Association of Oilwell 
Drilling Contractors, which has a very 
active drilling technology program. 
About 90 first-rate drilling engineers 
take part in the various phases. They 
are running field tests on slim hole and 
air/gas drilling, the effect of various 


basic 


SEG N 


Six of the world’s leading earth sci- 
entists have accepted nomination for 
office in the Society of Exploration 
Geophysicists, it was announced by 
O. C. Clifford, Jr., chief geophysicist of 
the Atlantic Refining Company, Dal- 
las, Texas, and president of the SEG 
V. McCollum, 
senior partner of E. V. McCollum & 
Company, Tulsa, Oklahoma, will op- 
pose Bart W. Sorge, vice president of 


For president, E. 


United Geophysical Corporation, Pas 
adena, California 

For vice president, Fred J. Agnich 
president of Geophysical Service Inc.. 
Dallas, will run against William M 
Erdahl, chief geophysicist of Skelly 
Robert Dyke 


chiet geophysicist of the Tidewater Oil 


Oil Company, Tulsa 
Company. San Francisco, and Ken- 
neth R. Wells, vice president of Gen- 
eral Geophysical Company, New 
Orleans. are the candidates for secre 


tary-treasurer of the society. Dr. L. Y 
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weights on the bit and rotary speeds on 
penetration, and crooked hole prob- 
lems, among other aspects. We expect 
to get some answers out of this work 
that will help us speed up drilling even 
more. 

A further challenge to the young en- 
gineer entering drilling is that wells are 
being drilled deeper, and in stranger 
places. It may be more than coinci- 
dence that the deepest producing well 
in the world is offshore, a situation that 
presents a pair of challenges that could 
not have been met ten years ago. 

Drilling here to stay. There can be 
no question that the drilling business is 
here to stay, and that engineers are go- 
ing to be of greater and greater im- 
portance. 

At the same time, a career in drill- 
ing is not necessarily the answer to an 
eager undergraduate’s prayer. 

Certainly, I think it is a good busi- 
ness in an essential industry, or 1000 
other drilling contractors and I would 
not be in it. At the same time, I know 
that a drilling career is not for every- 
one, 

In the first place, it may not be ab- 
solutely necessary that an engineer start 
out in the drilling business as a crew- 
man, but generally it is a very good way 
to learn how to drill a well. 


For president... 


There is also a tendency to preter 
working for the bigger companies 
Most contract drilling firms are not 
large, by other industrial standards. The 
challenge of independent enterprise is 
not to everybody’s taste, and there is 
no reason why it should be. 

Right job for right man. But there ts 
a type of engineer who will be attracted 
to the drilling segment of the oi! indus- 
try. He will be inquisitive, ready to 
learn something new (and your pro- 
fessors will be the first to tell you that 
an engineering education just begins 
when you get your degree), unafraid 
of work, and quite possibly intrigued 
with the idea of going into business for 
himself some day. 

I assure you there is a job in the drill 
ing industry for that fellow. 

A university education lays a sturdy 
foundation for a future career. Like the 
foundation of a building, it is difficult 
to predict the design of the superstruc- 
ture by looking at the underpinnings 

The prospectus for your future, then, 
are enhanced by your education, but 
not determined by it. Your career will 
be affected largely by your attitude to 
ward your work. Only application of 
knowledge in a sensible manner will 
give you the combination that brings 
promotion and stability xe 


OMINATES OFFICERS 


..- McCollum or Sorge 


Faust, geophysical supervisor for 
Amerada Petroleum Corporation, 
Tulsa, will continue for the second 
year in office as editor 

The 3000 active members of SEG 
throughout the world will elect new 
officers from this slate in a mail ballot 


election to be conducted during June 
and July. A public announcement of 
the results will be made next August 
Successful candidates will take office 
during the 28th annual international 
meeting of the society October 13-16 
in San Antonio, Texas 
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THE 
WELL TESTER’. 


FOR DEPENDABLE, 
ACCURATE WELL TESTS 


48WT-0107S-10CV Well Tester Pat. App. for 


The WELL TESTER provides a convenient, 
dependable and accurate means of measuring 
the volume of oil, water, and gas produced 
from oil and gas wells. 


The WELL TESTER combines an oil, gas, 
and water separator with the types and sizes 
of VOL-U-METERS® required to solve 
your metering problems. Separate VOL-U- 
METERS meter oil and water. The unit 
also provides the proper gas meter needed 
to obtain accurate gas volumes. It is avail- 
able in working pressures from 125 to 3000 
PSI. Maximum liquid capacities range as 
high as 5000 BPD, with gas capacities up 
to 20 MMSCED. Available in skid or trailer 
mounted units 


Trouble-free operation, accuracy, and sim- 
plicity of design make the WELL TESTER 
practical and versatile for use in continuous 
production metering, gas-oil ratio tests, peri- 
odic production tests, marginal well tests, 
potential and reservoir studies, tax and roy- 
alty payments, comingling production, auto- 
matic lease operation. 


Write for more information about the WELI 
TESTER — specifically designed to meet 
your separating and metering requirements. 


Manufacturers of METROL metering equipment 


Sales and Service Representatives 


6464 in all major oil areas 


THE OASIS— 


A gathering spot for NOMADS 


Herb E. Maland Maurice F. Delano, Jr. 


Nomads Elect Maland, Delano 


The Nomads National Board of Regents has elected Herb 
E. Maland as chairman, and Maurice F. Delano, Jr., as sec- 
retary-treasurer of the organization for 1958. 

A native Californian, Maland worked on the Pacific Coast 
for several oilfield equipment companies in design, develop- 
ment and sales for nine years. After another year in the 
Gulf Coast, he went to New York where he has spent the last 
20 years in export sales work. At the present time he is vice 
president of R. J. Eiche & Associates, Inc., and in charge of 
its New York export office, handling the sales of several 
well-known manufacturers of oil field and refinery specialty 
equipment 

Maland is a charter member of the New York chapter of 
Nomads, serving as its president in 1956 and Junior Regent 
in 1957. He is also first vice president of the “Pacific Coast 
Displaced Persons Club” of which he has been an active 
member. Maland was informed of his election while in Cara 
cas where he is currently visiting oil company operations tn 
Venezuela, Colombia, Aruba, Curacao, and Cuba 

Delano has traveled extensively in Central and South 
America and Europe on behalf of his firm and represented 
manufacturers. He is director and vice president of R. S 
Stokvis & Sons, Inc., whom he joined in 1936 after attend 
ing Northeastern University. 

4 member of the New York Chapter of Nomads since 
1940, he has held various offices over the years and was 
president of the New York Chapter in 1957. 


Foreign Guests at the March 12, 1958 meeting of the Los Angeles 
Chapter of Nomads. (Left to right, standing) Alfred Kaufman of 
OMV from Austria; Wilhelm Mende of Deutsche Erdoel A-G, from 
Germany; A. R. Little of D&E from Nigeria; E. E. Jones of Shell! Oil 
Company from Venezuela; Carl B. Jauman of Santa Fe Drilling Com- 
pany from Kuwait: Harold Karnes of Santa Fe Drilling Company from 
Ghana: Jack Walsh of Santa Fe Drilling Company from Kuwait 
Charles Henrite of International Brown Drilling Company from Tur- 
key; James Francomacaro of D.M.J & M going to Thailand; A. B 
Armer of D&E from Brazil; A. H. Bleyberg, consultant from Near East; 
Eric Hulme of Baker Trans-World from Maracaibo. (Seated) Pau 
Hughes of D&E from Brazil; B. A. Horan of Basra Petroleum Company 
from Iraq; Ziya Kirman of Istanbul Gas Company from Turkey and 
Albert Jensen of D&E from Brazil. 
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joint failure is improper 
torque. To my mind there 
is only one way to assure 
proper make-up and that 
is to use some sort of 
torque measuring device 
The method employing a 
Martin-Decker Tong 
Torque Gauge seems to be 
the only straight-forward 
engineering approach to 
the problem 
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TWO METHODS OF INSTALLATION AVAILABLE 


The permanent installation of the Martin-Decker tong torque 
assembly is preferred by the drilling crew that desires tool 
joint make-up torque each time the drill collars are run 
with no special or extra installations necessary. This also 
allows the driller to check the make-up torque of the drill 
pipe as long as backup tongs are in use. Under certain con- 
ditions even the measurement of the breakout torque is 
available. During all measurements the gauge is conven- 
iently mounted in front of the driller, easily visible at 
all times. 

To make the permanent panel mount installation the 
gauge is placed in the Martin-Decker Weight Indicator box 
and 25 ft. of hose is extended to the hydraulic cylinder 
which is secured to the backup post or derrick leg. The 
backup line is permanently secured to the cylinder and 
will indicate a torque reading each time the backup line 
is in use. 


The portable installation of the Martin-Decker rotary tong 
torque assembly is applicable when the instrument is used 
for intermittent use or for spot checks. In this installation 
the same instrument can be used for regular checks of the 
automatic cathead on two or more rigs in an area. It also 
provides a quick and easy check when running special col- 
lars or drill pipe. 

The portable assembly consists of an indicating gauge 
with a bracket for tong handle mounting. A short cord 
connects the gauge to the hydraulic cylinder installed on 
the tong where the make-up line is attached. This instru- 
ment can be put into operation in a few minutes and will 
give a positive and accurate indication of the torque on any 
size tool joint. The most popular use of this assembly is on 
power tongs. In this case the Martin-Decker instrument is 
permanently mounted on the tongs and models are avail- 
able for direct foot-pounds readings. 


The experts all agree that make-up torque is important. Either the portable or permanent installation of the 
Martin- Decker tong torque assembly will provide the necessary information for more efficient rig operation. 


MARTIN: @ 


HOME OF THE WEIGHT INDICATOR 
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RUNNING TOUR with MEN in the INDUSTRY 





> L. W. Folsom, senior geologist for 
Mountain Fuel Supply Company, has 
been named manager of the company’s 
exploration division, and W. W. Skeeters, 
also senior geologist, has been named 
chief geologist for the company. 

Active direction of Mountain Fuel’s ex- 
ploration division formerly was super- 
vised by M. M. Fidlar, vice president, who 
was transferred last week to company 
headquarters at Salt Lake City as senior 
vice president and assigned additional 


Ross F. Madole of Dallas has been 
elected to the board of Magnolia Pipe 
Line Company. He succeeds to the board 
vacancy created by the retirement of 
David Levy. 


> Joseph Zemanek Jr., has been selected 
for a Socony Mobil Incentive Fellowship 
under which his studies toward a doc 
torate degree will be sponsored by the 
Magnolia Petroleum companies. The 
awardee is a senior research electrical en- 
gineer employed by Magnolia at its field 
research laboratory near Dallas, Texas 
Zemanek plans to attend the University 
of California at Los Angeles for doctor 
ate studies in physics, specializing in 
acoustics. His fellowship award allows 
him up to three years to obtain the PhD 
degree; he will receive full pay while he 
holds the fellowship. 


< 


> Frank P. Sonnenberg has been named 
chief geologist and Paul D. Balbin as 
chief geophysicist for Chaco Petroleum, 
S. A., Bolivian subsidiary of Tennessee 
Gas Transmission Company. Sonnenberg 
was a geological consultant with offices 
in Billings, Montana, immediately before 
he joined Chaco Petroleum. He was 
formerly employed with the Amerada 
Petroleum and Gulf Oil corporations 
Balbin was for 20 years a geophysicist 
for the Stanolind Oil and Gas Corpora- 
tion. Both will have headquarters in 


Cochabamba, Bolivia. 
How They Rely on These 7 As Babee division coon 
Fe oO ta - ee “, ' geologist of Gulf Oil Corporation, Hous 


management duties. 
> John W. Clark, of Dallas has been 
elected a director and vice president of 
Magnolia Petroleum Company. Clark was 
serving as assistant manager of the ex- 
ploration division. 


J. W. Clark Joseph Zemanek Jr. 








ton production division, has been trans- 
ferred to Bahamas Gulf Oil Company in 
Nassau with the title of special repre 
sentative. Robertson will have charge of 
all of Gulf’s exploration and production 
activities in the Bahamas. He has been 
with the Houston division as geologist 

R. C, Frederick has been appointed co- 
ordinator for gas and gas liquids by 
Gulf Oil. He was formerly in the plan 
ning and economics department. 





SERIES H PUMP 
To 600 PSI—10 to 75 GPM 


Packed box or mechanical 
seal. Widely used for goth- 


ering line 


- 29 


f 


P. A. Robertson J. S. Collins 


> J. Spencer Collins has been promoted 
to exploration manager of the producing 
division of Tennessee Gas Transmission 
Company. Collins is in charge of domes- 
tic and Canadian operations. J. M. 
Browning recently was named explora 
tion manager of the firm’s Overseas op 
erations. 

The promotions of George E. Burgher 
Jr., and L. B. Vaden to managerial as- 


SERIES H AND SERIES 3600 PUMPS 
SPECIFIED FOR PIPE LINE HOOK-UPS 


Regardless of the power supply used, 
ROPER PUMPS offer dependable service 
on continuous or intermittent pumping 
These pumps give the advantage of design 


; ~ 
i. wat Py" ty ° 


- signments in the oil and gas exploration 
7 department of Tennessee Gas Transmis 
‘ cals ——— <a sion were also announced. Burgher has 
simplicity two equal size, precision ‘ s 5 | | i been ymote © manager of explora 
sieted gears run in onied iedeaatie balance —t) x ~ om A ene my He — (Rh. - in 
for positive displacement and assurance of “Ns at dependent oil and gas lease broker after 
smooth, non-pulsating flow in either direc . periods of employment with the Stanolind 
tion of rotation. One of the outstanding ’ Oil & Gas Company and the Baroid Sales 
features of the ROPER design is easy ac- Ns Division of the National Lead Company 
cessibility to the working parts. Neither - Vaden has been named manager of ex 
piping nor mountings are disturbed whether SERIES 3600 PUMP ploration acquisitions. He joined Ten 
for making a simple inspection or a major To 100 PSI—20 to 300 GPM nessee Gas in February 1954, after being 
repair. Packed box or mechanical employed by The Texas Company and 
Specify ROPERS for close-in or remote in- seal. For gathering lines or the American Republics Corporation. 
circulating and transfer. 


stallations. They will provide the dependable 
pumping you must have. 


ROPER HYDRAULICS, INC. 


725 BLACKHAWK PARK AVE 
ROCKFORD, ILLINOIS 


> Under a reorganization plan recently 
announced, Shell Development Com 
pany’s exploration and production re 
search division and Shell Oil Company’s 
technical service division, both in Hous 
ton, will consolidate into a single operat 
ing unit within Shell Development. The 
Continued on B-147) 
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American Iron KELLY DRIVE-BUSHING 


eliminates damaging Kelly whip and gyration* 


SELF-ALIGNING ... the pivoted-cage rollers in 
the new American Iron Kelly Drive-Bushing actu- 
ally compensate for the small crooks and bends in 
the kelly! Now—for the first time—here is a kelly 
drive-bushing that assures centered kelly rotation 
above to the swivel ... and below to the drill string! 
Unlike other multiple-roller kelly drive-bushings, 
the new American Iron kelly drive-bushing does not 
cause damaging whip and gyration movement to 
be transmitted to the crown block and below to 
the drill string! 


Accurate Fit Without Adjustment at Rig! 


There are no adjustments to make, no shims to put 
in or take out when installation is made on the 
kelly with the new American Iron Kelly Drive- 
Bushing. It helps the crew hold down-time to a 
minimum when changing kellys. 


Self-Aligning Rollers 


Four caged roller units (8 
individual rollers) pivot at 
cage base pins to allow for 
nominal amount of kelly 
misalignment without in- 
troducing bending motion 
in kelly. 


inf). 


PETROLEUM 


EQUIPMENT 
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Exclusive Pivoted-Cage Roller Design 
greatly increases life of all rotating parts! 


Get all the facts now from your American Iron 
Representative or your Supply Store man 


Positive Lubrication 


All rollers are lubricated 
directly. No indirect lubri 
cation system to become 
clogged and endanger both 
bushings and pins. No 
special grease is required 


*Resulting from misalignment of rotary table or crooked kelly 


AMERICAN IRON & MACHINE WORKS COMPANY, INC. 
$18 North Indione Avenve + Oklahoma City, Oklchome 
Subsidiory of AMERICAN MACHINE & FOUNDRY COMPANY 



















wherever you 


drill deep....- 





..... TUN REED fidd replaceable 


tool joints - tried and proven 
on high tensile aril pipe 


REED Super Sheink-Cuie 


P-95 ... X-95... P-110.. . S-135 .. . up go the numbers as deeper drilling 
requires higher and higher tensile drill pipe to provide the needed strength 
and toughness. Up go the working requirements for tool joints, too . . . but 
there’s one tool joint already field-tried and field-proven for the highest tensile 
pipe and the deepest, toughest drilling—Reed Super Shrink-Grip tool joints. 

For example, on one recent string of X-95 pipe for drilling in the 20,000 
ft. range Reed Super Shrink-Grip tool joints were chosen because standard 
production Super Shrink-Grip tool joints had tensile strength and thread shear 
strength in excess of the pipe maximums. 

Write or wire for complete information . . . or have your Reed repre- 
sentative call in person to explain the economic and engineering advantages 


of readily replaceable Reed Super Shrink-Grip tool joints. 


REED ROLLER BIT COMPANY © Houston 1, Texas 


RR 2 Be sure... specify 


REED SUPER SHRINK-GRIP tool joints 
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OF STOPPERS 


against fluid loss...thousands of feet below! 


Millions of Adomite particles dispersed in a 
fracturing fluid act like traffic lights. They con- 
trol fluid loss . . . stopping it by forming a tem- 
porary seal over pores of the rock matrix. 

This allows a fracturing fluid to be injected at 
higher rates under greater pressures for an ex- 
tended, deeper fracture... with minimum sand- 
ing out. After an Adomite treatment there is no 
evidence that the formation has ever been 
sealed. Consider these other important reasons 
why more producers are standardizing on Adomite: 


For greater profits 
... fracture with 


ADOMITE’ 


e Obtains larger fractures per volume of treatment, 
or the same-sized fracture with a lesser volume 
of fracturing oil. 

e Decreases friction loss because of the low viscosity 
of Adomite-treated fluids. 

e Saves transportation costs— because Adomite 
permits you to use your own crudes. 

e Assures acceptance by the pipe line companies for 
Adomite-treated lease crudes. 


© 1958, Continental Ol! Company 





combined organization will retain the 
name of exploration and production re- 
search division and will be under the di- 
rection of Dr. Noyes D. Smith Jr., Shell 
Development vice president. The new or- 
ganization will consist of four main 
groups with W. R. Purcell as director of 
basic research, J. E. Wilson as director of 
exploration research, B. P. Eastin as direc- 
tor of production research and F. Gold- 
stone as manager of administration and 
services, 


> Four new appointments and transfers 
have been announced by Reading and 
Bates Offshore Drilling Company, Tulsa 
Promoted from vice president to execu- 
tive vice president is C. E. Thornton, 
whose offices will remain in Tulsa. George 
L. Temple, general manager of the firm at 
the New Orleans offices, assumes the ad- 
ditional duties of vice president. Formerly 
at the Calgary office of Reading and Bates, 
Frank J. Garnett has been transferred to 
New Orleans as assistant to Temple. N. 
Glen Watson, previously with the Okla- 
homa City offices, has been moved to the 
Calgary office as assistant to Steven W. 
Shambaugh, vice president and general 
manage! 


> J.R. Brady has joined Northern Natural 
Gas Company as reserves engineer in the 
reserves and availability section of the gas 
supply department 


> L.C. Stratton, assistant division produc- 
tion superintendent for Sinclair Oil & Gas 
Company at Fort Worth, Texas, has been 
promoted to division production superin- 
tendent. He succeeds John T. Reeves, who 
has taken a leave and will retire this year 


> R. E. Clark has been elected president of 
Pacific Oil Company (California), a 
wholly owned subsidiary of Standard Oil 
Company of California, with headquar- 
ters in San Francisco. Clarke succeeds 
lr. J. Galbraith who retired March 1 after 
38 years of service. In addition to his new 
job, Clarke will continue as manager of 
natural gas utilization for Standard 


> Myles C. Marek has been named area 
superintendent of Sunray Mid-Continent 
Oil Company's Placedo McFaddin 
(Texas) area. Marek replaces veteran 
superintendent O. C. Dillon who died in 
February. Hilmon Mitchell, formerly 
junior engineer at Corpus Christi, has 
been promoted to operating foreman of 
the Placedo McFaddin area, succeeding 


Marek 


> Malcom A. Weiss, has been appointed 
head of the production research section, 
a newly-created unit in the process re 
search division of Esso Research and En 
gineering Company. Prior to his appoint- 
ment, Weiss was assistant head of his 
division’s cracking section 


> W. Ray Staples, Dallas petroleum con 
sultant, has been named president of 
Georesearch, Inc., an oil company with 
headquarters in the Vaughn Building 
Dallas, Texas. Staples has been active in 
the oil and gas consulting field for a num 
ber of years, and has had wide experience 
in oil property evaluation and operation, 
with particular emphasis on secondary re 
covery operations 


> H. Edward Wolf has been appointed 
president of the Erie Natural Gas Com 
pany, Inc., Erie, Pennsylvania. He has 
been a financial consultant in recent 
years serving as a liaison between west 
ern oil companies and banking interests 
in New York and ts a founder and direc- 
tor of the Interstate Creditors Associa- 
tion of Denver 
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> Ben D. Gould has assumed duties as 
chief petroleum engineer and production 
superintendent for Reiter-Foster Oil Cor- 
poration with offices in the Meadows 
Building, Dallas. Gould was formerly pe- 
troleum engineer for American Petro- 
fina Company of Texas. He had prev- 
iously been employed by Panhandle Oil 
Corporation, Dallas, and Petroleum Re- 
search and Development Corporation, 
San Antonio. 


> Curtis H. Johnson has opened offices in 
Los Angeles, California. He joined Reiber 
Laboratory in 1932 as instrument design 
and patent engineer, leaving in 1938 as 
chief geophysicist. He has also served 
with General Petroleum Corporation 
(1939-1953) and has been most recently 
area manager (Europe, Africa, Middle 
East) of Geophysical Service, Inc. 


Running Tour 





> Marvin L. McCullough has been named 
president of North Texas Oil and Gas 
Association. He has been an independent 
oil producer in North Texas since 1937 
R. J. Moran partner with Moran Bros 
Inc., was re-elected as first vice president 
David A. Kimball named to second vice 
president and is a partner in Alan Drill 
ing Company. George W. Anderson Jr. 
also was re-elected executive vice presi 
dent, serving in this position since 1955 
He is an attorney. 


> R. M. Strom of Oklahoma City has 
been named assistant division geologist in 
Cities Service Oil Company’s Mid-Con 
tinent exploration division. J. E. Rakas- 
kas, district geologist at Wichita, Kansas 
will succeed Strom as district geologist at 
Oklahoma City. Earl Brandt, geologist at 
(Continued on B-153) 
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...here’s the GREATEST 


PANG 


DRILLING STEMS 


With electric-welded, fully heat-treated 
precision machined box and pin joints. 


When the going is tough you'll 
do better with Spang Drilling 
Stems. Here’s a drilling stem 
that’s distinguished for its 
greatness greater than av 
erage service greater joint 
strength greater footage 
at less cost 


SPANG REPLACEMENT BOXES and 
PINS are 
carbon steel analysis as those on 


available in the same 


the original stems. In all sizes 


SPANG & COMPANY 


DEPT. O-7 


BUTLER, PENNSYLVANIA 


For over 60 years manufacturers of Spang Weldiess Jars and a 
complete line of Cable System Drilling and Fishing Tools for o 
and gas wells, woter wells, prospect drilling and shot blast holes 


Made of machine straightened 
special bar quality open hearth 
steel, Spang stems are of the 
exact analysis to assure the 
greatest vibration dampening 
effect 
threads assure the strongest 


Precision machined 


and most wear-resistant joints 
obtainable 


lengths and joint combinations ¢ 


to ster 


forge or electric welding 


when renewal is required 


See our 
complete line 
in your 
Composite Catalog 





At Creole’s 


TIA JUANA 


Twelve I-R Centrifugal Compressors are injecting 
a maximum of 300,000,000 cu. ft. of gas per day 


Located 7 miles offshore on Lake Maracaibo, Creole 
Petroleum Corporation’s second giant gas injection 
plant—Tia Juana No. 2 is the largest of its type in 
the world. 

Here, twelve Ingersoll-Rand centrifugal com- 
pressors, each driven by an 8,000-hp gas turbine, 
inject a maximum of 300 million cubic feet of gas 
per day into huge underground oil reservoirs, in- 
creasing oil recovery, conserving natural gas and 
permitting lower production costs by sustaining 
natural flow. The 12 compressor units are arranged 
in two six-stage systems operating in parallel, with 


a final discharge pressure of 1800 psig. 

At Creole, the performance of Ingersoll-Rand 
centrifugals is a matter of record. Ten units, with 
a capacity of 137 million cubic feet per day and 
discharge pressure of 2,000 psig, have been in vir- 
tually continuous operation on Tia Juana No. 1 
since its completion in 1954. And 14 additional 
Ingersoll-Rand units are now on order for Plat- 
form No. 3. 

Whatever your compressor problem, Ingersoll- 
Rand can supply the unit best suited to the job— 
centrifugal, reciprocrating or axial-flow rotary. 


FR Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 


COMPRESSORS « TURBO BLOWERS - ROCK DRILLS - AIR TOOLS - CENTRIFUGAL PUMPS - CONDENSERS - GAS AND DIESEL ENGINES 
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INCREASES 


More than doubles bit life-- 
reduces costly round trips 


Magcobar’s Bit Lube (E.P. Additive for Mud) imparts 
extreme pressure lubricating properties to drilling mud. 
It provides the drilling industry for the first time with a 
means of continuously lubricating bit bearings effectively. 
Bit Lube (E.P. Additive for Mud) produces a tough 
oily film which coats the metal at contact points and pro- 
vides lubricating properties in the presence of mud far 
better than conventional mud materials. Bit Lube is an 
easy to use liquid additive for use in selected types of mud. 
Extensive research, backed up by field tests, has shown 
that bit bearing life is increased from 2 to 5 times. The 
number of round trips is cut accordingly and drilling costs 
greatly reduced. Wear on drill pipe and pump parts is 
decreased and rotating torque is substantially reduced. 
Where failure of bit bearings forces bits to be pulled 
before the cutters are worn, Bit Lube offers an opportunity 
for saving rig time and lowering overall drilling costs. 
Let us help you investigate how Bit Lube can be used 
in your operations. Mail this coupon for technical litera- 
ture on Magcobar’s Bit Lube. 


Magcobar 


Complete 
DRILLING MUD SERVICE 


MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS 


----- 


These photos show 
the results of tests 
on a standard lubri 
cant tester using a 
typical drilling mud 
Both test blocks 
were subjected to 
an initial load of 
50,000 psi and run 
for 10 minutes on 
the standard tester 
The upper block 
lubricated with a 
typical mud) shows 
the effect of metal 
to metol contact 
The lower block 
same mud with Bit 
Lube added) shows 
the polished scor 
obtained with 
proper lubrication 
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Sales Dept. 
Magcobar 
P. O. Box 6504, Houston 5, Texas 


Please send me your technical literature on Bit Lube 
Name 


Company 


Address 
City 


Title or Position 
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DIVISION OF PARKERSBURG CAETNA CORPORATION 


Parkersburg offers you ONE-STOP pumping unit 
service through your favorite supply store 


Dependable, economical Parkersburg chain-driven and gear-driven pumping units 
are now available under these famous oil field signs. From these 14 
supply companies in the United States and Canada, Parkersburg pumping units are 


immediately available, regardless of where your location might be. 


There is a Parkersburg pumping unit to meet any requirement. Each unit is 
backed with Parkersburg’s guarantee and liberal service policy. 
And Parkersburg pumping units are world-famous 


for dependability, economy, and performance. 


Gear-driven units are offered through these supply companies in size ranges 
from 25,000 to 1,500,000 inch pounds peak torque rating. Chain-driven units are 
furnished with peak torque ratings from 25,000 to 228,000 inch pounds. 


PUMPING UNIT DIVISION OFFICES: 
710 Mid-Continent Building * Tulsa, Oklahoma 
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{ Duy tor your money, !ook tor these familiar oil 
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Nn Cae specify Parkersbura Pumping Units 
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SUPPLY CO 


>» MOUNTAIN 
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> "AND SUPPLY COMPANY 





Te 


WICHITA, KANSAS 


C. W. Cotton Supply Co. 


INDUSTRIAL SUPPLY COMPANY 





Midland Supply Company, Inc. 


Producers Supply ¢ Toot Co. 
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Your Well Is Safe With 


RECTORHEADS 


the heal that senle with 
the Rlirg-of Steel 


More than 125,000 Rector casing head in- 
stallations prove that you can forget about 
pressure leaks when your well is equipped 
with Rectorheads. For working pressures to 
15,000 psi . . . regardless of temperature ex- 
tremes . . . the Rector ring-of-steel provides 
a lifetime seal. 

There is no resilient packing to flow under 


pressure or deteriorate from heat or time. The 


1100 NORTH COMMERCE ST. 





casing is welded to a steel ring that fits in a 
precision ground seat. There is no stress on 
the weld when the flange bolts are tightened. 
A steel] API ring gasket completes the per- 
manent, maintenance-free seal. 

For well safety and long range economy, 
specify RECTORHEADS . . . now in sizes 


through 20”. Order from your favorite 


SUPPLY STORE. 


FORT WORTH, TEXAS 


Houston Poe &23 5 Commerce St. 


EXPORT REPRESENTATIVES: Continental Supply Compal 
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Mid-Continent Supply Company - 


THE PETROLEUM ENGINEER, May, 1958 





Oil Well Supply Company 


Oklahoma City, will transfer to Wichita 
as district geologist there. Frank Cooter 
of Midland, Texas, has been named spe- 
cial company representative in Santa Fe, 
New Mexico, and E. J. Gemmill as south- 
western division exploration manager for 
Cities Service 


> Gordon Jackson has assumed the pres- 
idency and active management of Well 
Completions Incorporated. In his new ca- 
pacity, he will direct the increased de- 
velopment of Well Completions’ air and 
gas drilling services. He will be located 
at the head offices of the firm at Denver, 
Colorado 


Gordon Jackson O. E. Mechem 

- O. E. Mechem is joining Drilling 
Analysis Company, Denver, Colorado, as 
general manager. Mechem has been vice 
president and Rocky Mountain division 
manager of Delta Drilling Company for 
the past ten years. Prior to joining Delta 
he served in the production, drilling, and 
engineering departments of Standard of 
California, and Shell Oil in the United 
States and numerous foreign operations 
R. W. Eckels succeeds Mechem as divi- 
sion manager for Delta 


> Fred Grimes has been transferred from 
the Oklahoma City offices of Sohio Pe 
troleum Company, to the Tyler, Texas, 
offices 


> J. Van Lindley has been named direc- 
tor of development and exploitation of 
litan-Tex Drilling and Production Cor- 
poration. He was formerly associated 
with the Ted F. Dunham organization, as 
president of Lindley Drilling Co., Ltd., 
president of D. P. L. Co., Inc., and pro 
duction manager of Ted F. Dunham Co 


> R. H. (Harvey) Richardson has joined 
Liberty Drilling Corporation of Hous 
ton as vice president and general manager 


> Paul Maxwell Crandall, Corpus Christi, 
Texas, has been promoted to the position 
of comptroller of La Gloria Oil and Gas 
Company. He has been serving as La 
Gloria’s assistant comptroller since Feb 
ruary 1949. He is filling a post formerly 
held by B. F. Harrison. 


> George T. Hansen, founder of Utah 
Southern Oil Company, has announced 
his retirement as chairman of the com- 
pany’s board of directors and as a direc- 
tor. Hansen served as president of the 
firm from its beginning in 1921 until his 
election as chairman of the board in 
August 1957. At that time he was suc- 
ceeded as president by John E. Rouse, 
who continues to serve in this position 


> Alfred G. Lewis has joined Star Falcon 
Oil Company to manage its operations in 
Arkansas, Louisiana and Texas. Formerly 
with affiliates of Standard Oil Company 
(New Jersey), Lewis’ experience includes 
production, research, engineering, refin- 
ing, marketing, and employee relations. 
He expects to establish headquarters in 
Dallas 
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> J. L. Shea Jr., division superintendent 
of drilling and production, Louisiana di- 
vision of The Texas Company’s domestic 
producing department, has been promoted 
to assistant division manager, replacing 
S. T. McCardell, who was promoted to 
assistant general manager of the domestic 
producing department and transferred to 
Houston. 

Tom Gaines has been appointed assist- 
ant manager of Texas Petroleum Com- 
pany’s Colombian producing division, at 
Bogota. Texpet is a wholly-owned Texaco 
subsidiary. Gaines was formerly chief pe- 
troleum engineer of Texaco Exploration 
Company, Calgary, Canada, another Tex- 
aco wholly-owned subsidiary. He has 
been succeeded at Calgary by B. M. 
Woofter, formerly assistant chief petro 
leum engineer. Fielder A. Jones, formerly 


Running Tour 





superintendent of Texaco’s Pacific Coast 
pipe lines division, Los Angeles, has been 
appointed assistant manager (pipe lines) 
of Texpet’s Venezuelan producing divi 
sion, with headquarters in Caracas, Ven 
ezuela. He is in charge of pipeline opera 
tions in both Venezuela and Colombia 


> W. C. Tillett has been promoted to 
manager, exploration contracts, of Ten- 
nessee Gas Transmission Company. Til 
lett formerly was district exploration man 
ager of the Bellaire, Texas, district. In 
his new post, Tillett is responsible for co 
ordination of the preparation, approval 
execution and distribution of all agree 
ments affecting leasehold, mineral or fee 
properties owned by the company and 
administered by the exploration depart 
ment. He has moved his offices from Bel 
laire to Houston 


QO©OECOGOGO 


LONG LIFE 
Heavy-Duty 
POWER 
TAKE- 


GIVES CHOICE 
of 
eq Rihae.| 
ie 4 


Spring Loaded 


Heavy Duty 
Spring Loadec 


Oil or Dry 
Multiple Disc 


No Pilot Bearing 
Once-a-Year Lubrication 
40,000 Hour Main Bearing 
5,000 Pound Belt Loads 
No Out-Board Bearings 


Heavy Duty 
Over Center 


ROCKFORD Oil Field type POWER TAKE-OFFS are furnished 
with single or double plate, gear tooth drive clutches—with 


organic or Morlife" 


cerametalic friction material. A single plate 


Morlife clutch provides the torque capacity of a double plate 


organic lined clutch. Morlife’s 400% 
better heat disbursal also increase the efficiency of oil field 


equipment. 


longer life and 50% 


Power 
Take-Offs 


SEND FOR THIS HANDY BULLETIN = 
Gives dimensions, capacity tables and complete 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford, Ill., U.S.A. 


Speed 
Reducers 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, I! 


G800C60CG 
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The Shaffer Rotating Blowout Preventer an Stripper 


UNEQUALLED! 


4 


WHENEVER you're drilling in unknown formations—or in trouble- 
some zones where pressures are a problem—make sure you install 
the unequalled protection you get with the Shaffer Rotating Blow- 
out Preventer and Stripper. 





HERE’S a unit that maintains continuous pressure control as long 
as the drill string is in the hole — whether the string is rotating, 
is being raised or lowered, or remains stationary. Since pressure 
control is continuous, emergencies can’t happen too fast for this 
unit, because it is always sealed off around the drill string until the 
string is removed from the well. Note the many unusual features 


as outlined below... 





Note space-saving compactness. Even 
flow-line connections are built-in, 
eliminating need for spools. 


ao! 
es 








Oo 


SEALS VARYING DIAMETERS AND 
SHAPES because the Stripper Rubber 
automatically expands and contracts to 
maintain a pressure-tight seal around the 
elements in the drili string—the varying 
diameters of flush, upset and coupled pipe, 
drill collars, subs, etc....and any shape 
kelly, whether square, hexagon or octagon! 


See the Shaffer Section of your Composite Catalog. 


Y 
ourIsiANA. » 


a.’ 
HOUM hotter Tee! 


+ Office Bo* 
ue, New vor 


7 
827 


a, 0. ¥., USA 


LARGE DIAMETER TOOLS, suchas 
bits, reamers, etc., are easily passed 
through the unit by simply rotating the 
Bonnet 1/6 turn. This unlocks the internal 
mechonism so that any equipment that 
passes through the casing will also pass 
through the unit. 


Available in Two 
Types: 

Type 50 is; for drilling 
through 10%” Casing or 
larger. 

Type 51 is for slim- 
hole drilling, drilling-in 
production and re-work 
operations 


S5 te 


oromroo 
LEADERSHIP 


export SALES orice: § 


Both types have the same ba 
Our nearest Shaffer representative will gladly 


Send for the latest Shaffer Catalog. It's free! supply full details. Or write direct! 





Cameron Introduces New Gate Valve 


Iwo high strength alloy steel rings that 
rotate a fraction of a turn each time the 
gate is opened are the principal feature 
of the new Type “F” conduit gate valve 
being made by Cameron Iron Works 
Inc. This rotating seat feature increases 
the life of the gate valve many times 

Rotation of steel seat rings exposes 
fresh metal to the erosive blast of line 
fluids during the time just as the port in 
the gate is uncovered On opening, or as 


Liquid Level Sensor 


A liquid level sensor which utilizes a 
radioactive material in the sensing ele 
ment has been introduced by the Roberi 
shaw-Fulton Controls Company. De 
signed to provide an actuating signal to 
control or indicate a predetermined level 
the unit consists of a small sensing probe 
that may be connected by up to 200 ft of 
cable to an amplifier 

\ permanently sealed source of beta 
radiation and a beta-ray detector tube 
are mounted in the probe, separated by a 
space open to the liquid. When the probe 
position is encountered by the liquid 
beta absorbed by the ma 
terial, reducing the pulse rate at the de 
tector to a level which operates a relay 
Robertshaw-Fulton Controls Company 


Circle number (2) on reply card 


radiation is 


Open Side Vise 


Baker Oil Tools, Inc 
screw-type, open side 
of from 2% to 8% in 
tubular 


has developed a 
with a range 
designed to hold 
goods as well as irregular pieces 
such as valves or manifolds. The side 
opening feature permits insertion of ob 
jects into the vise from 3 sides. The lower 
jaw of the | steel body is 
slotted to accommodate 4 hard dies which 
will stand a maximum of rough usage 
New dies can be installed quickly. Baker 
Oil Tools Ine 


Circle number 


vise 


piece, Cast 


(3) on reply card 
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the flow is being pinched off on closing 
Wear is distributed over the entire seal 
ing surface of the steel seat rings instead 
of being confined to a small area at the 
bottom of the seat 

The valve also features a conduit type 
gate design, through-bored to provide a 
smooth flow-way in the open position 

A non-rising stem operates the gat 
and eliminates the need for a lower 
stuffing box. The stem is held to the stem 
adaptor by a pin so sized that if an over 
load torque is inadvertantly applied to the 
hand wheel, the pin will shear before the 
stem or other internal parts are injured 
The stem is also equipped with a shoulde: 
which may be jammed against a 
the bonnet flange to seal off the stuffing 
box and permi! changing stem packing 
while the valve is still under pressure 

The gate is of Il-piece construction 
which helps prevent line sediment from 
entering the body cavity and also makes 
it impossible to pressure lock the valve 
when the upstream pressure is bled off 

The gate valves are presently available 
with screwed or flanged ring joint 
nections and are available in 
cial body construction for dual and triple 
completion applications lror 
Works, In 

Circle 


seat in 


con 
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Cameron 
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Rotating Drilling Head 

The Guiberson 
nounced a new ro‘ating drilling head for 
well servicing and completion § work 
slim-hole drilling and air or gas drilling 


Corporation has an 


The head has a built-in rotary tabk 
with unitized slips and heat-treated kelly 
drive bushings Rubbers are available to 
pack off on pipe sizes of %4 in. through 
3 in. The head has a 47%%-in. opening 
through the head with rubber removed 
and will accommodate a 3 in. square 
kelly. The Guiberson Corporation 
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For 


more information on items described 


here in brief, use the handy reply card 


and circle 


the corresponding numbers 


Unitized Christmas Tree 


The Oil ¢ 
veloped a 
porating a 
Known as 


Tool Company has de 
well completion incor 
new concept in such units 


the UNITREI the unit feat 


enter 
tree 


ires “built-in” valves which eliminat 
numerous joints and flanges 


substantial de 


resulting ma 

crease in size and 

of the tres Reduction of joint 

flanges also minimizes leakage 
The first tree. designed tor 

pletions. is only 43 in. high 

place a Christmas tree 12 01 

The available for 

and 27%-in. API tubing i 

30,000 psi test. Oil Cent 


weight 


ind 


units are 
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Expanded Diesel Engine Line 
Iwo new diesel power units | bee! 
added to the engine line of Allis-Chal 
mers Manufacturing. They 
model D-344, and the 31-hp 
D-516 units. The high-torque engine 
vide 


ire the &&-hp 
model 

pro 
prac 


ko 


a Steady horsepower output at 
tical working 1000 to 
rpm. Full pressure 


mostatically controlled 


speeds trom 
lubrication and ther 
cooling 
provide smooth or 
engine life 

The overall width of bott models 
33 in. Length of the 4-cylinder D 
from radiator to clutch is 64% i 
the 6-cylinder D-516 is 807/16 ir 


Chalmers Manufacturing Compatr 


Safe oper 
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HOW 
CORROSION 
STARTS 


Pipes dipped in oil show what may be 
happening in your lines and tubing now. 
On the left you see how water droplets form 

on metal and permit corrosive elements to attack 

the pipe. On the right you can actually see 

the continuous film produced when you add 
an Armour organic to the system for protection 
against corrosive elements. 





HOW ARMOUR 
ORGANICS 
STOP IT 


Duomeens* and Arquads® form continuous 
films. They lock out water and corrosive ele- 
ments—give up to 99.5% protection. 


In primary and secondary oil recovery operations, Armour 
chemicals offer unmatched protection against corrosior 
as 10 ppm protects pipes and equipment— above and b 

Duomeens and Arquads protect against the corrosiy 
brine, hydrogen-sulfide and other corrosive elements. Be« 
adsorb continuously on metallic surfaces, Armour or; 
cals are lengthening the life of pipes and eqr 


replacement costs in many oil fields 
. . . 


upment, 


There are variations of these basic Armour inhibit 
characteristics useful in specific applications. Th 
at about 10 ppm in water-flooding, or at about 50 pp: 
as down-the-hole inhibitors, basis: LOO% activity 


Duomeen CD-50: Effective corrosion inhibitor in all water 
tems. Completely dispersible in water. Duomeen CDA-50: | 
in systems where carbon dioxide and oxygen corr I ! 
lem. Water soluble. Arquad T-2C: Particularly cticct 

water systems. Ranges trom water soluble to dis] 
CD-50: Especially effective in fresh water systems and 
brines. Duomeen TDO-50 (Liquid): A: vt 
uble, water dispersible, down-the-hole corrosion inhibitor. Ut 

to inhibit corrosion in salt water disposal systems. Duomeen TDO 
(Fluid paste): 100% active, oi! n inhibitor 


used in salt water disposal systems. 


soluble corrosi 


Duomeen TDO under varied test conditions 
Witt 
Contre Additive 

ASTM Turbine Oil Test’ H 

Revolving Wheel Test 

H.2S saturated brine-ker 

Salt Water Disposal 

System Test 

Coupons installed at 

*Mils penetrat 

For product samples and descriptive 
literature on treatment procedures 
and applications information for any of 
these Armour organics, simply write 
us on your company letterhead 


PUA i tele), Mei.i 4. iley \ metas) ile). | 
© Armour and Company * 1355 West 31st St. * Chicago 9, il. 





DUAL VALVES 
Sizes: 144" x 1%", 154" x 154", 
2” x 2", 2%” x 2%", 2” x 21 


214” x 3” and 3” x 3”. 


MULTIPLE ZONE COMPLETIONS 
... best with W- K- Mi 


specialized valves 


TRIPLE VALVES 


Size: 2” x 2” x 2”. 


RECESSED BODY VALVES 
Sizes: 14%”, 134”, 2”, 2%” and 3”. 
Right Side or Left Side Recessed 
as ordered. 


The same efficient flow control provided by standard 
WwK™M Through-Conduit Gate Valves is available for multiple 
completions with the W-KM Dual, Triple and Recessed Body 


MW kK Vi Gate Valves. 


These valves provide turbulence-free through-conduit flow, 
wey emnemecnsaesre acf INDUSTRIES W-KM’s exclusive CONTROLLED FORCE SEATING, 
DOUBLE-TIGHT SEALS* at both upstream and downstream 


PLANT: MISSOURI CITY, TEXA ae 
seats and all the other important advantages of WKM 


MAILING ADDRESS: P. O. BOX 2117, HOUSTON, TEXAS 


W/UL06 00 4 enerevense vasseuane OP OC# movers. mequrenaves standard valves. 
ara ee en ee Specify the W-KM Dual and Triple Completion Valves 
Write Dept. G-5 for Bulletin WP 1057 for for the most efficient trees. Where economy is paramount, 
full renin on W-K-M Valves for multiple specify the W-K-M Recessed Body Valve . . . identical internally 
compremon. Fer comprete Cotalts on W-K-M with standard W-K-M Valves, but with a body recess to allow 
oil field valves, ask for Catalog 200 ‘ . 
the necessary close fit between tubing strings. 


$726 


f 
MANUFACTURERS OF 4, W>K-M GATE VALVES ei QCf LUBRICATED PLUG VALVES Fall) KEY-KAST ALLOY STEEL PIPING FITTINGS Hi KEY RETURN BENDS AND FITTINGS 
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Auxiliary Drawworks Drive 


An auxiliary drawworks drive that per- 
mits the speed of the rotary to be varied 
to suit drilling requirements, even with 
all engines in the drive group operated as 
a single unit to power the slush pumps, 
has been developed by The National 
Supply Company. Diverted power can 
range up to 300 hp maximum. 


The drive consists of a fluid coupling 
mounted on a countershaft on the sec- 
tional frame of the No. | engine. Power is 
transmitted to this coupling by means of 
a chain drive from the front shaft of the 
drive group. Power from the coupling 
is transmitted by chain to the drawworks 
drive quill sprocket on the extension shaft 
of the front engine. The National Supply 
Company 

Circle number (7) on reply card 


Bottomhole Heater Unit 


The Texsteam Corporation has an 
nounced a surface heater unit for appli- 
cation in bottomhole heating operations 
The 157-Ib unit is capable of building sur- 
face temperatures to above 450 F, re- 
quiring only 450 cu ft per hr of gas de- 
livered to the burner at 1 psi. The unit 
is also applicable to surface operations 
such as flowline heating. 

Bottomhole heating technique involves 
pumping hot fluid from the heater 
through macaroni pipe to bottomhole 
heat exchangers attached to the produc- 
tion tubing string, then back to the sur 
face through a second macaroni string 
Texsteam Corporation 


Circle number (8) on reply card. 


Torque Tube Viscosimeter 


A new torque tube viscosimeter de 
signed as an instrument for continuously 
measuring and recording the viscosity of 
liquids in closed systems under pressure 
has been developed by The Dow Chemi- 
cal Company. Many of the viscosimeters 
are used in certain Dow processes. They 
are not standard equipment but have been 
made especially for those processes. The 
Dow Chemical Company 

Circle number (9) on reply card 


Flexible Nylon Coupling 


Ihe addition of a new, lubrication-free 
nylon coupling to its line of flexible 
couplings has been announced by Morse 
Chain Company. The corrosion-resistant 
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chain element of the coupling is con- 
structed of nylon segments and stainless 
steel pins. It can be disassembled or con- 
nected at any link without special tools 

The coupling handles loads from frac- 
tional to 40 hp and speeds from 500 to 
5000 rpm. Complete couplings or chain 
elements are available. Morse Chain 
Company. 

Circle number (10) on reply card. 


High Pressure LPG Hydrometer 

Specific gravity tests on liquefied pe- 
troleum gases may be run on a new high 
pressure hydrometer jar designed by 
Koehler Instrument Company, Inc. LPG 
is admitted under pressure into a trans- 
parent plastic cylinder which houses a 
floating hydrometer. 

The cylinder withstands working pres 
sures up to 1000 psi, well in excess of the 
pressure required for testing LPG or 
other volatile hydrocarbon products 
Koehler Instrument Company, In 
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Rotary-Balanced Pump Jacks 


A new line of rotary pump jacks, to be 
distributed along with the standard beam 
balanced line, has been introduced by 
Jensen Bros. All units of the line are 
floor-clearing models and can be in 
stalled on flat concrete surfaces or steel 
skids. One man can operate the rack-and 
pinion-gear counterbalance system. Main 
shafts and bearings of the line are heavier 
than those of the beam-balanced line 
Jensen Bros. Mfg. Co., In 
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New Equipment 
Giant Offshore Spudding Shoe 





A special 30-in. guide shoe for spudding 
in offshore locations with big savings in 
time has been developed by Rector Well 
Equipment Company. The shoe, butt 
welded to a 220-ft string of casing and 
operated from a crane barge, uses the 
jetting action of water forced through 
holes in the aluminum nose to speed up 
drilling the conductor string hole through 
the silt that covers the floor of the Gulf 
of Mexico. Sand and silt packing back 
around the casing eliminates the neces 
sity of cementing the string. Rector Well 
Equpment Company 


Circle number (13) on reply card 


Shot-Peening Increases Oil Tool Life. . . 


in a production process used by the 
driltrol Corporation in the manufacture 
of its drillable wing stabilizer. A company 
spokesman says that the stabilizer’s re 
sistance to tension has been greatly in 
creased by the shot-peening process 

The operation periormed by the Metal 
Improvement Company of Los Angeles 
gives added endurance by firing fine, 
round shot at the metal, beating the sur 
face into a more compressed layer. For 
approximately 20 minutes, the wing 
poekets of the stabilizer’s alloy steel body 


are hammered by 0.028 gage pellets, fired 
at about 3 the muzzle velocity of a 
revolver blast. The process results in an 
increase of tensile strength in the metal 
skin of around 60,000 psi 

The driltrol Corporation considers that 
the added strength of the stabilizer e. 
tends the basic capabilities of the tool 1 
vertical and directional drilling as ful 
crums, hole straighteners, key seat guides 
and preventatives for pressure differentia 
sticking 


Drillable wing stabilizer manufactured by the driltrol Corporation is shot-peened in 
process developed to increase the tensile strength of the tool 
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The huge mast on 


towers 145 feet 
ited legs, each 


Prans-Gulf's 
ibove the deck 
10 feet long 


new mobile rig 
Hydraulically oper 
permit drilling in 75 
A two-story crew quarters is located 
bow main deck 


Three Electro-Motive 
1000-hp are located in the 


feet of water 
on the 


engine generator sets of 


hull which leaves the 
deck clear of power equipment each 
powered by two 625-hp electric 


drive motors 
also located below deck 


Mud pumps 


ire 
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TRANS-GULF RIG No. 10 
is Electro-Motive Powered 


Trans-Gulf No. 10 ranks among the 
largest rigs in drilling capacity 25,000 
feet. Yet, by offshore measurements it 
is very compact, a design that was 
accomplished by placing major power 
equipment in the hull. High cost deck 
space was held to a minimum without 
sacrifice of drilling efficiency or accom- 
modations for the crew of forty-two. 


Deck measures only 87 by 185 feet. 


In both control and design, Electro- 
Motive Power provided cost-saving an 
swers for Trans-Gulf. The standardized 
components of this power system give 
complete freedom of equipment ar- 
rangement. Standardization also means 
simplified engineering. You have only 
one manufacturing responsibility for 
both electrical and mechanical compo- 


nents on installation and for service. 


ELECTRO-MOTIVE DIVISION - GENERAL MOTORS 


LA GRANGE, ILLINOIS © In Canada: General Motors Diese! Limited, London, Ontario 


Petroleum industry sales offices: Dallas, Houston, Texas; New Orleans, Louisiana; Los Angeles, California 


Inspecting the control console at the driller’s 
station is William Flynn, (right), Vice President 
of Trans-Gulf. With him is Electro-Motive rep- 
resentative Art Hazell. 


Two of the three 625-hnp « 
motors for the big 2500-hp IDECO draw 
are shown in their mountings undern 
hoist. This unique arrangement conser 
uable deck spac 








Drilling=Producing 
Literature 


Magnetic Power Transmitter 


An 8-page bulletin published by the 
Whitney Chain Company describes the 
Whitney-Tormag magnetic drive. This 
power transmitter consists of a magnetic 
rotor, which is a cylinder to which are 
attached permanent magnets, and a bi 
metallic rotor, which is a copper-faced 
mild steel cylinder perforated with steel 
rivets. The magnetic cylinder, rotating in 
side the bi-metallic cylinder with an air 
gap separating the two, induces a con 
trolled torque through eddy currents, 
with the permanent magnets supplying 
the necessary flux. The drive is offered 
initially in a range from | to 15 hp 
Whitney Chain Company 
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Buttress Thread Casing 


Jones & Laughlin Steel Corporation 
has issued an 8-page brochure describing 
buttress thread casing. This casing offers 
the exceptionally high strength necessary 
for deep, high-pressure wells now being 
drilled. Application, manufacturing data 
and specifications of the casing are cov 
ered fully in the pamphlet. Jones & 
Laughlin Steel Corporation 

Circle number (15) on reply card 
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Grooved-End Pipe Coupling 


Victaulic Company of America has 
prepared a new 6-page illustrated bulletin 
describing the “Vic-Easy” method of 
quick-coupling lightweight pipe or tubing 
The bulletin details installation and op 
erating features and illustrates typical 
applications. Drawings show how the 
couplings lock grooved pipe ends to form 
a positive seal under pressure or vacuum 
and how the design permits quick dis 
assembly. Victaulic Company of America 
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Scale Control Bulletin 


Calgon 15-J, a controlled solubility 
phosphate used in the down-hole treat- 
ment of producing oil wells, is described 
in a new bulletin available from Calgon 
Company. The new literature points out 
15-J is specially formulated physically 
and chemically to prevent precipitation 
of calcium carbonate, calcium sulfate and 
barium sulfate in the well-bore and on 
down-hole pumping equipment. Complete 
solubility data and recommended dosages 
for combating various scale conditions 
are contained in the bulletin. Calgon 
Company 
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KINZBACH... Sensitive, Positive, Easily 
Adjusted Pressure Relief Protection 


Operate rig circulation systems for 


safety 


maximum effectiveness — in complete 
with Kinzbach Model 112 Mud Pump Relief Valves installed. You 


are assured instantaneous relief at set pressure with quick, automatic reset to 
maintain flow and pressure in partially blocked systems. When system is 
completely blocked, Kinzbach Pressure Relief Valves give full bypass for 


safety to pumps and other equipment 


Kinzbach Model 112 Pressure Relief Valve pressure range from 500 psi 
to 16,500 psi safely meets all drilling requirements including cementing and 


fracturing jobs. Available in 2” and 3” 


see your Composite Catalog 


sizes. Write for complete catalog or 


KINZBACH TOOL CO., INC. 


P. O. Box 277 


6 HOUSTON, TEXAS 


EXPORT: 74 TRINITY PLACE, NEW YORK, N.Y. 


FORMATION 
EE READER 


High Pressure Screw Pumps 


Warren Pumps, Inc., has published a 
bulletin which features the company’s 
high pressure screw pumps for various oil 
services at discharge pressure to 1000 
psig and viscosities from 35 to 75,000 
SSU. Selection nomographs, outline di- 
mensions, sectional view and details of 
design and construction are included in 
the bulletin. Warren Pumps, In 
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High Volume Producer Pump 


Fluid Packed Pump Company an 
nounces a new 4-page illustrated bulletin 
on the OILMASTER high volume pro 
ducer pump. The bulletin covers opera- 
tions details and includes specifications 
and cataloged parts information. Fluid 
Packed Pump Company 


Circle number (19) on reply card 


Dual String Wellheads 


Dual string wellhead equipment for 
working pressures up to 3000 and 5000 
psi is described in Bulletin No. 480 of the 
National Supply Company. Complete de 
scriptions and specifications of 5 types of 
equipment are offered in this 12-page 
bulletin for various requirements or con 
ditions of use. Illustrations include line 
drawings showing design features. Na 
tional Supply Company 
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Rotary Swivel Specifications 


Gray Tool Company has produced a 
2-color, 8-page catalog covering the 
Gray rotary swivel. The catalog includes 
detail drawings of the swivel and lists 
ratings, lubrication and maintenance pro 
cedures, parts lists and prices. Gray Tool 
Company 
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Hydraulic Hand Pump 


Baker Oil Tools, Inc., has published 
brochure describing their hydraulic hand 
pump for all types of high and low pres 
sure uses. Pressure up to 6000 psi can 
be developed and held without undue 
exertion or danger to the operator 

The brochure describes many appli 
cations of the pump in oilfield usage, op 
erating procedure, a schematic drawing 
of the pump, and a parts and equipment 
list. Baker Oil Tools, In 


Circle number (22) on reply card 
I 


Centrifugal Compressors 


Detailed engineering data and per 
formance characteristics, and a guide to 
writing specifications, are sections of 
new centrifugal compressor catalog be 
ing offered by Clark Bros. Company. The 
64-page, illustrated catalog includes an 
introduction to centrifugal compressor 
features and applications, sections on 
horizontally and vertically split compres 
sors, and a general section dealing with 
compressor fundamentals. parts, drivers 
engineering data and specifications. Clar/ 
Bros Company 


Circle number (23) on reply card 


Flange Dimension Book 

The Oil Center Tool ¢ ompany has 
published a 15-page flange dimension ref 
erence book which is based on tentative 
API Standard 6B, fifth edition. Oi/ Cent 
Tool Company 


Circle number (24) on reply card 
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standard procedure: VERSATILITY... 


The variety of work which Sun Ship's inte 
grated shops produce for use by industries 
on land and sea brings a matching variety 
of shipping problems. 


Our facilities for tidewater shipment are 
used to economical advantage on many of 
the massive structures that go into the 
making of the nation’s petroleum and 
chemical industries. The barge shipment 
of tower and shed row baffles, shown 
above, is a good example. 


And of course—when shipment by land is 


necessary—Sun Ship rigging and routing 
find the ways and means to handle suct 
items as large-diameter columns by 
rail and truck. 


It's all a part of the versatility which forty 
years’ experience has made part of 
‘standard procedure” in service of its 
customers. 


Our Sales Engineering Department would 
be glad to use its experience in helping you 
overcome any problem of construction or 
shipment that faces you. Write 


Cun 


SHIPBUILDING & DRY DOCK COMPANY 





ON THE DELAWARE (SINCE 1916 


CHESTER, PA. 





STRONGER 
and SAFER 
for every 
high pressure 
pipeline 
duty... eed 


cae Fa 
ae -Y-14°1 ht 06 F9 


they are Send for Catalog F-9 


drop forged 


L é 
a 
Constantly imitated but never duplicated, Vogt drop forged 
steel fittings and flanges have unmatched strength and toughness 
for your most severe pipeline duties. Laboratory controlled 
materials and Vogt's special forging techniques assure products 
OTHER VOST PROSUCTS which are always uniform in structure, fine grained, and free from 
ipabtmnghammalienenadaal porosity. Thereby the shocks and stresses imposed by high pres- 
Petroleum Refinery and Chemical ; 3 : : 
ais Wale sures and high temperatures are easily withstood, and with 
@enesstors — Neat Eachangers —~ stubborn resistance to erosion and corrosion. Consult Catalog 
Ice Making ond F-9 for our complete line of fittings and flanges. 


ee For a copy of Vogt Catalog F-9 address Dept 24A-PO 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 
SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va., Cincinnati 


DROP FORGED STEEL 
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Cities Service Oil Company has purchased the world’s larg- 
est shop-fabricated fractionator. Tower, built by Wyatt 
Metal and Boiler Works in Houston, measures 208 ft long 
and will be used for handling overhead streams at the refin- 
ery. Tellepsen Petro-Chem Constructors will make the 
installation at the Lake Charles, Louisiana, refinery. 


Japanese Synthetic Rubber Company, Ltd., has been 
licensed to build a Houdry dehydrogenation unit in the 
Yokkaichi area. Unit will produce 25,000 tons per year of 
butadiene, giving the company a total capacity for 45,000 
metric tons annually. Various charge stocks will be used, in- 
cluding refinery butane and butane-butene fractions. Unit 
is expected to be completed sometime in 1960. 


North Star Oil Company, Ltd. has contracted with Procon, 
Ltd. (Canada) for construction of a combination Platform- 
ing-Unifining unit at their St. Boniface, Manitoba, refinery. 
Designed and licensed by UOP, nominal design capacity of 
the unit will be 2700 bbl per day. 


Continental Oil Company will have a 180,000 Ib per hour 
steam boiler installed at its Lake Charles, Louisiana, refin- 
ery. Firing mechanism design will allow the boiler to op- 
erate first on conventional fuel and then switch to hot gas 
turbine exhaust for heating. Forced draft fans will be used 
with the boiler operating at 610 Ib pressure and 750 F. Boiler 
will use zero hardness water from a new Zeolite treater that 
handles 40,000 gal per hour. Babcock & Wilcox Company 
is the contractor. 


Esso Petroleum Company has obtained approval from the 
British Government for building a $70 million refinery at 
Milford Haven, Pembrokeshire, Wales. Proposal originally 
called for 1000 acres for refinery area but was reduced to 
350 acres. Area was reduced due to National Parks Com- 
mission objecting to refinery being built on park land 
Though substantially still within the Pembrokeshire Na- 
tional Park, approval has been given to start construction. 


X-L Refineries, Ltd. will soon complete the first asphalt 
plant for the Peace River area at Dawson Creek, British 
Columbia. Production from the unit, rated at 350 bbl per 
day, will be used for road paving in the immediate area 


Continental Oil Company is now converting a single-reactor 
reformer at the Billings, Montana, refinery. Unit will be re- 
vamped into a full-scale reformer producing 1500 bbl per 
day of high-octane gasoline components; it was formerly 
used to produce hydrogen for a hydrodesulfurization unit 
Conversion is being done by The Refining Engineering Co. 


Olin Mathieson Chemical Corporation wil! boost sulfuric 
acid production by 250 percent at their Beaumont, Texas, 
plant. A 500 ton per day sulfuric acid plant, to operate on 
refinery spent acids, is now under construction along with a 
new facility for manufacture of ammonium sulfate. Arthur 
G. McKee & Company is the contractor 


Empresa Nacional Del Petroleo will soon begin an expan- 
sion of their Concon, Chile, refinery. A 24,000 bbl per day 
atmospheric and vacuum distillation unit, a 12,000 bbl per 
day fluid cat cracker and gas recovery unit, a 6000 bbl per 
day catalytic desulfurization and reforming unit, and an 
1100 bbl per day alkylation unit will be added to boost re- 
finery capacity by 24,000 bbl per day. Design and engineer- 
ing will be done by M. W. Kellogg Company with construc 
tion handled by ENAP. 
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British Petroleum Company, (Canada) Ltd. wil! soon begin 
construction of a 25,000 bbl per day refinery at Ville d’An- 
jou, Montreal, Quebec. Main units will include catalytic re- 
forming, catalytic cracking, crude distillation, hydrodesul- 
furization, and polymerization. Construction is to start 
within the next six months with completion scheduled for 
mid-1960 by Lummus Company of Canada, Ltd 


British American Oil Company has started construction of 
their refinery at Port Moody, British Columbia. Designed 
for 20,000 bbl per hour capacity, the refinery is scheduled 
to be completed in November 1958. M. W. Kellogg Com- 
pany (Canada) is the contractor. 


Continental Oil Company has contracted Beckman Instru 
ments, Inc., for the installation of an electronic computer- 
data processing system at their Ponca City, Oklahoma, re 
finery. Installation will be used with a catalytic reformer pro 
ducing 10,000 bbl per day of high-octane gasoline. Produc- 
tion yields and other operating statistics will be computed 
automatically with a warning given to operators if any of 
the 100 key operating variables begin to drift 


Aurora Gasoline Company will soon complete an 18,000 
bbl per day vacuum distillation unit at its Detroit, Michigan, 
refinery. Unit will process topped crude to make a gas-oil 
charge stock and a vacuum-reduced flux oil. Internal design 
of the unit, by Aurora, will increase asphalt and high-octane 
gasoline yields and give an improved charge stock for the 
catalytic cracker. The Refinery Engineering Company is the 
engineering-construction contractor. 


rete. 


- —=<- =e =z epost! 


Utah Oil Refining Company is completing the installation of 
140 ton, 100 ft fractionator in its new crude distillation unit at the 
Salt Lake City refinery. Costing more than $2 million, unit will have 
a capacity of 35,000 bb! per day. Tower was fabricated by Chicaq: 
Bridge & Iron Company and erected by Fluor Corp., Ltd. Completion 
of the project is scheduled for June 1958 
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Ethyl Research 


PRODUCTS 


SEE READER SERVICE AR 


takes a new look 
at octane improvement costs 


Latest Study Aimed At Helping Refiners Cut 
the Cost of Meeting Road Antiknock Requirements 


Gasolines tailored to the same Research octane number speci- 
fication may behave quite differently from one another in to- 
day’s high-compression automobile engines on the road. 


This complicates the refiner’s ever-present problem of how 
to make the best gasolines, at the least cost. 


THYL Corporation’s Refinery Tech- 
E nologists—working with a leading 
process-development company—re- 
cently completed a study of the road 
performance of 18 premium-gasoline 
blends of different compositions. Re- 
sults of this study are available to re- 
finers as a guide in planning octane- 
improvement methods that offer a bonus 
in superior road performance. 


1960 Refinery Used as Model 
All processes and blending schemes 
compared were those which might be 


expected in a 1960 refinery. A series of 


18 premium-gasoline blends were made 
up using the following stocks: 


1. Light straightrun naphtha 

2. Two isomerized light naphthas 
3. Light cat-cracked gasoline 

4. Three catalytic reformates 

5. Butylene alkylate 


C.4 ; 


6. Propylene alkylate 
7. Propylene dimer 
8. Propylene polymer 


The blends compared in Figures | and 
2 consisted of 49°% C;-C;, fraction, 40% 
C; catalytic reformate, 20°, butylene 
alkylate, 3.0 ml tetraethyllead, and 
enough n-butane for a 10 1b. Reid vapor 
pressure. Various process stocks were 
used for the C,-C, fraction. The de- 
sired Research and road octane num- 
bers were attained by changing severity 
of reforming. 

A 7-octane spread was specified be- 
tween the road rating of each premium 
blend and the Research rating of the 
corresponding regular-grade gasoline. 
Any cost of the addition of tetraethyl- 
lead to the regular grade needed to 
maintain this spread was charged to 
the cost of the premium blend in all 
process comparisons. 


FOR FURTHER INFORMATION ON 
IVERTISED PRODUCTS. SEE READER SERVICE CAR 


Fuels Road-Rated in Engines 
Designed for the Future 


Each of the 18 premium blends was 
road-rated at two tetraethyllead levels 
in Six test cars. Two of the cars were 
1957 models. Of the remaining four, 
three had compression ratios of 1 1-to- 
1, and one had a compression ratio of 
12-to-1. This range of compression 
ratios permitted appraisal of the vari- 
ous processing schemes on the basis of 
satisfying predicted octane-number re- 
quirements of future cars. 


Research and Road Octane 
Costs Compared 

In Figures | and 2, the costs of produc- 
ing various premium fuels are com- 
pared from a zero level based on the 
cost of the straightrun-reformate-alky- 
late blend which rated 99 road octane 
number. The catalytic-reformate por- 
tion of this blend rated 98.9 RON at 
3.0 ml tetraethyllead. 

The isomerization curves are based 
on processing pentanes and hexanes 
from light straightrun naphthaand from 
light reformate. In one case (Isom ]), 
only a-pentane was recycled. In the 
other (Isom II), total recycle produced 
isopentane and dimethylbutanes, to- 
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FIGURE 1 


gether with a munor proportion ot 
methylpentanes and naphthenes. 


Choice of Blend Changes 
Above 102 Road Octane Number 


As shown in Figure |, road perform- 
ance can be attained at least cost by 
using a catalytically-cracked C.-C, frac- 
tion in premium blends until a road 
octane number of about 102 is required. 
Further attained more 
economically by isomerizing the light 
straightrun naphtha (Isom 1) for blend- 
ing to premium and diverting the 
cracked C,-(€ 


grade gasoline. 


increases are 


fraction to regular- 


At this transition point, calculations 
from the slopes of the curves indicate 
that the cost per road octane number 
barrel is greater than 15 cents with 
cracked C -€ 
as compared with about 5 cents using 


fraction! in the premium 


isomerized light straightrun. Beyond 
this point, Isom I becomes increasingly 
attractive because it does not require 
as great increases in reforming severity 
to attain higher road octane numbers. 


Isomerization Improvement Least 
Costly at High Road Octane Levels 


Figure 2 takes both road and Research 
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octane numbers into account. As can 
be seen, high RON’s are obtained at 
least cost by using a C.-C, fraction 
from catalytic cracking. However, the 
lines of constant road octane number 
show that fuels of the same Research 
octane rating differ considerably in road 
performance. 

For example, at the 100-RON level, 
substituting Isom I for light catalyti- 
cally-cracked stock raises road octane 
number from 101 to 103. 

Ata road octane number of 102.2, the 
two blend types cost the same amount 
to produce. However, the Research 
octane number required to satisfy this 
road requirement is three units lower 
with Isorn I. 

Beyond this point, the cost of im- 
proving road performance is approxi- 
mately 7 to 8 cents per Research octane 
number barrel using isomers, as com- 
pared with a cost of 10 to II cents 
using cracked C.-C, fraction, 

This study illustrates the importance 
of analyzing octane-improvement cost 
on the basis of road antiknock per- 
formance rather than laboratory octane 
numbers alone. Such analysis can im- 
prove profits by cutting the cost of 
meeting actual octane-number require- 
ments on the road, 
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FIGURE 2. MANUFACTURING COST VS. RESEARCH OCTANE 
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How Ethyl 
Research is 
helping you 


Economic studies of octane 
improvement processes are a 
continuing activity of Ethyl’s 


Detroit Research Laboratories 


All of this research is con 
ducted by Ethyl as a service to 
the Oil Industry 
finers to achieve desired 


tO assist re 
fuel 
quality and performance at the 


least possible cost. 


The complete report made ot 
this study is available through 
your Ethyl Representative, Just 
ask him for a copy of “Road 
Octane Improvement—A Basis 


for Process Evaluation. 


ETHYL CORPORATION 


New York 17, N.Y. 


RESEARCH LABORATORIES: 
1600 W. Eight Mile Road, Ferndale 20, Mich 
2600 Cajon Road, San Bernardino, ¢ 
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on the FOXBORO 
M/44 INDICATING 
PRESSURE 
TRANSMITTER 


You can check pressure readings 
at a glance on the Foxboro Pneu- 
matic Indicating Pressure Trans- 
mitter. Its open-face, horizontal, 
4-inch indicator scale and eye- 
catching red pointer are clearly 
visible as far away as 20 feet. 

But high readability is just part 
of the story. Actually, this instru- 
ment was engineered from the 
ground up. Makeshift arrange- 
ments have been eliminated, hung- 
on gauges are gone. Everything is 
included in one compact (5%”" x 
8%"), ready-to-install instrument 
that weighs only eight pounds. 

Because the indicating pointer is 
direct-connected to element and 
transmitter, calibration is easy... 
and you can re-zero the transmitter 
externally. All M/44 components 
are standard, performance-proved 
Foxboro parts. This makes it easier 
to stock and service. 

A wide selection of interchange- 
able Foxboro pressure measuring 
elements gives the M/44 range 
limits of 0-30" water to 0-6000 psi. 
Elevated ranges are available, 
too. 

Write for complete details. The 
Foxboro Company, 645 Neponset 
Ave., Foxboro, Mass. 


FOXBORO INSTRUMENTATION FOR INDUSTRY 


REG. U.S. PAT. OFF. 
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ECONOMIC STUDIES are made primarily to evaluate the 
feasibility of a venture or to enable selection of the best of 
two or more possibilities. Usually no plant can be installed, a 
major piece of equipment bought nor a contract let without 
first justifying the investment with a resulting future return 
and also eliminating competition with a cost comparison. 
Past experience will usually narrow the field to a few 
choices, but final selection requires close examination, Only 
after all sides of the problem have been examined and al- 
ternates show equal merit does it matter which is selected 

A good study must cover all significant factors. Lost time, 
replacement life, maintenance cost, flexibility and ease of 
expansion are typical items which are difficult to determine 


GASOLINE PLANTS 


...A Series on Economics, 
Design, Equipment 
and Operations 


Dave Vondy 
Constructive Engineering Company 
New Orleans, Louisiana 


PART 1. GASOLINE PLANT ECONOMICS 


This is the first of an important eleven-part 
series on gas processing plants installed pri- 
marily for recovery of liquids from natural gas. 
All phases of gas processing will be presented, 
covering important initial considerations, for 
building a plant, trends in equipment design and 
operation, and selection and operation of both 
new and time-honored processes. 

Author Dave Vondy has skillfully combined 
the general and specific considerations that must 
be taken into account — types of gas to be proc- 
essed, cooling water availability, outlets for 
products and so forth. He has prepared many, 
many charts and illustrations that will be of 
full-time value to gas processing technologists 
and has assembled one of the most complete 
series on gasoline plants that we have ever seen. 

Need for this important new series, to be pub- 
lished exclusively in THE REFINING ENGI- 
NEER, is dictated by improved technology and 
better equipment that enable costs to be mini- 
mized. The natural gasoline processor is fight- 
ing a continual cost battle; as Fig. 1 illustrates, 
costs are still increasing more rapidly than is the 
sale value of products. 

It is our desire that this series will help the 
natural gasoline processor in evaluating pro- 
posed and current operations and bring him up- 
to-date on almost all facets of modern gasoline 
plant economics, design and operation. Reprints 
will be available upon completion of the series. 

The Editors 


THE REFINING ENGINEER, May, 1958 


but should be given a monetary value to facilitate rigorous, 
accurate project evaluation. 


How Economic Feasibility is Measured 

Percent return on investment, payout time and present 
net worth are probably the most important economic meas- 
urements of feasibility. These are used in a number of dif 
ferent ways, have wide meanings and are not well unde 
stood by many persons who could use them as important 
tools of analysis. Money invested must show a return or it 
should not have been invested, whether this return is direct 
or indirect. 

Percent retura on investment (which might be termed 
the earning power of an investment) is used here as that 
rate at which return on the total investment compounded 
annually over the life of the project would be equivalent to 
the net income realized after all costs and income taxes. 

Payout is used as the number of years required for the net 
income after all costs and taxes to total to the initial invest- 
ment so that at the end of the payout period the money will 
again be available for investment although it will not have 
made any profit 

Present net worth will be used as the total value at the 
time of the investment of all future income less all future 
costs including a reasonable rate of return on or worth of 
the money involved. 


Curves Show Return Requirement 

Dollar return required after costs to realize a percent re- 
turn on a given investment is shown in Fig. 2. Note that the 
importance of considering income taxes in an economic 
study is brought out. Fig. 3 illustrates that a required net in- 
come for an investment is significantly influenced by change 
in return through the life of a project. High early return 
may make a project feasible while it may not be feasible if 
the major part of the income is to be deferred for several 
years. Change in return is usual for gasoline plants; for 
example, initial product recovery may be high and decline 
due to decrease in recoverable liquid or recovery may be 
low for a few years due to operation at reduced capacity 

Present value of future return is illustrated in Fig. 4. The 
data point out the insignificance of income received toward 
the end of a project of usual length. It further shows that the 
value of a return decreases rapidly with increase in percent 
return on the investment. Thus, if a project having an esti- 
mated life of 20 years were to require a 10 percent return, 
the total of $1 yearly net return through the life would have 
a present value of $8.50. If a 20 percent return were re- 
quired, this value would be only $4.90 
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Minimum Capacity Requirement 

Under usual circumstances, the larger the plant the more 
economical it becomes because of certain fixed costs, in 
stalled cost per unit capacity decreases with increase in 
capacity, and personnel is used more efficiently. Percent re 
turn On investment as a function of the amount of gas pro 
cessed for various liquid contents under defined conditions 
is plotted in Fig. 5. If six year payout is necessary to justify 
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an investment (16 percent return on the investment), the 
minimum size plant which can be considered to process 
( gas of 0.50 gal per Mcf is 350 MM std cu ft per day 
lo handle 1.00 gal per Mcf gas would require a 74 MM std 
cu ft per day plant, smaller plants being uneconomical 

Fig. 6 shows the minimum product recovery required to 
show a reasonable return on a plant investment for various 
gas contents. Also illustrated is the effect of operation at re 
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duced capacity. Often it is desirable to oversize some equip- 
ment in a plant to ease expansion. Items such as fractionat- 
ing columns and heating systems are very expensive to ex- 
pand once they are loaded. But, as indicated, excess capacity 
is costly and difficult to justify. 


Gas Value is Important 

Value of gas is important in plant economics. For exam- 
ple, Fig. 7 shows that particularly in the case of lean gas, 
value of plant liquids is very little in relation to the value of 
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Dave Vondy is engaged in 
engineering work at New 
Orleans, Louisiana. He 
formerly worked as a 
senior production 

engineer with Continental 
Oil Company, a 
development engineer 

with Delta Tank 
Manufacturing Company, 
a process engineer with 
Tuloma Builders, and a 
design engineer with Black, 
Sivalls and Bryson, Inc 


a 


the gas and decreases significantly as the gas price increases 
Plant trouble, installation or expansion should not be allowed 
to reduce gas delivery significantly. 

The value of the gas which must be considered is that at 
the plant site. If gas is purchased some distance from the 
site or sold at some location closer to the final market, the 
cost of pipelining should be considered in the value of the 
gas when this value is other than purchase or sale price 

A few years ago, it was common for gas to be sold at 5 
to 10 cents per Mcf. Recently an offer exceeding 22 cents 
per Mcf was made for large reserves in South Louisiana 
[his shows the increase in gas value and points toward a 
continued price rise 

Fuel and gas shrinkage due to condensation of liquids are 
inherent costs of a plant operation. Value of shrinkage is 
shown in Fig. 8. Lighter products cause much more shrink 
age and loss in gas revenue than do the heavier fractions, In 
many situations, high propane recovery can not be justi 
fied due to loss in gas for sale, reinjection or other uses 


Royalty Payments 

Royalty is another factor which reduces the profit trom a 
plant operation. It is normally considered that the owner 
(lease holder) is entitled to the royalty share of 42 of low 
pressure gas compressed and 43 of liquids condensed. Often 
a lease or purchasing agreement makes other provisions o1 
does not cover the processing question leaving a problem of 
negotiation. Where the royalty is '*, the owner may get 
1/16 of the gas and 1/24 of the liquids, but return of 3/32 
and 1/12 or even more may be necessary 


Propane Recovery 

There has been wide belief in the industry that 75 per 
cent propane recovery is the most economical. Many times 
plant design specifications have called for 75 percent recov 
ery when this figure was actually uneconomical. Recent trend 
has been toward setting a practical absorption oil rate and/or 
refrigeration temperature and designing for efficient ré 
tention of propane. Typical oil rates are 10 gal per Mef at 
around 80 F and 800 psi or higher, 20 gal per Mcf at around 
80 F and 250 psi, and 3 gal per MCF at around 15 F and 
900 psi. 

The most economical propane recovery is difficult to de 
termine because of the many factors involved. Values of 
gas and propane, cost of fuel and power, incremental in 
stalled plant costs, storage requirement, propane content ol 
gas to plant, predicted change in this content, and the best re 


covery process must be determined. High recovery can best 
be accomplished by a different process than low recovery 
Generally, the more propane available, the more econom! 
cal it is to recover a higher amount, up to as much as 95 per 
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cent. If the content is less than 1.0 gal per Mcf, recovery of 
more than 50 percent will often not be practical. 

Justification of a plant should always be on the basis of a 
conservative recovery, principally because incremental in- 
crease in recovery is seldom lucrative. Further, a request for 
bids should include the base design recovery, oil rate, or 
other references to enable placing of bids on the same basis. 

It is also desirable that the request for bids include suf- 
ficient data to enable the bidder to examine feasibility of an 
alternate scheme based on a different recovery. The bidder 
may then be enabled to submit an alternate proposal that 
could be more attractive 


Ethane Recovery 

Recovery of ethane can not be expected to be economical 
unless a local market exists. Mounting demand for ethane by 
the petrochemical industry has, however, increased its 
value. Thus, if a considerable amount is available, possible 
markets should be examined. 


Reforming of Natural Gasoline 

Upgrading of natural gasoline by reforming is being 
done at a number of gasoline plants to facilitate marketing 
Usually, installation of reformer facilities at gasoline plants 
is practical only where the products are sold direct to dis- 
tributors. A central location is more economical due to larger 
capacity, lower operating cost, better maintenance, and 
greater flexibility. 


Taxes and Outside Interests 

Reliable economic studies can not be made unless such 
features as effective taxes and divided interests are known. 
There is often considerable difference between use of bor- 
rowed money and plow-back of profits as source of capital. 
It is wise to obtain company legal advice on, and interpreta- 
tion of, tax laws and considerations, and contracts of sale, 
purchase or operation. 


Processing Agreements 
The producer will usually retain a reasonable return from 
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liquids recovered by the gas purchaser. Most recent con- 
tracts allow the producer a return in the form of a percent- 
age of gross products recovered. Fig. 9 shows that products 
left for distribution after all costs and taxes have been taken 
out varies considerably between situations and is especially 
dependent upon the volume of gas to be processed. 

It is common practice for the processor to require the 
producer to pay royalty, fuel and shrinkage from his share 
of the products. Caution must be taken by the producer to 
avoid a situation where he covers much of the actual cost of 
the operation while realizing little or no return. As Fig. 9 
shows, the producer is entitled to a reasonable share of the 
29 percent of the products representing profit in operation 
of a 100 MM std cu ft per day plant processing 1.00 gal per 
Mcf gas over and above the fuel, shrinkage and royalty costs. 
On the other hand, the agreement should be flexible to en- 
courage the purchaser to install a plant without excessive 
risk as would result with a small plant operated at only a 
little under capacity. 


Management Attitude 

The attitude which management is likely to have toward 
a project should be taken into consideration before a recom- 
mendation is made. If money is tight or company earnings 
are down, it is improbable that an investment will be made 
in a project which shows marginal earnings. On the other 
hand, if earnings are up, consideration will usually be given 
to a sound investment which does not show a high rate of 
return if payout of the original investment is not too long. 

An economic study should be a cold financial analysis 
based on the best information available. It is no better than 
its basis. Management should assure itself that adequate in- 
formation is available for such studies to be made. Manage- 
ment can encourage sound recommendations by taking per- 
sonnel into its confidence in financial matters, requiring 
direct recommendations backed up by thorough analysis and 
clear conclusions, refusing to act on one of more persons’ 
“quick decision,” and clarifying why certain actions are 
taken in various instances. 
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Awarding Contracts Requires Caution 

Many companies in the past had an engineering construc- 
tion company make an economic survey and build the plant. 
For many reasons, practice now is for the processor to make 
his own study and let the contract by competitive bidding. 
However, blindly awarding a contract to the lowest bidder 
with the belief that the most economical results will be ob- 
tained may be the worst selection if the goods or service 
offered are not evaluated. 

Generally the larger jobs are best handled by larger 
contractors. More specialized work might be best done by 
smaller organizations assuming they have adequate capacity 
and competent personnel. Thorough specifications are neces- 
sary for bids on the same basis, suitable equipment and 
elimination of incapable bidders. Specifications should be 
inclusive to avoid such over-expensive items as extra work. 


Example of Comparative Economics 

A large gasoline plant is to be installed to process lease 
gas. In another field 15 miles away, 20 MM std cu ft of gas 
is to be compressed for sale. The question to be resolved is 
the selection of a location for processing the remote gas. 
The recoverable liquid content of the gas is high and re- 
covery of 50,000 gal per day of liquids has been determine 1 
to be economical. Sale of this gas is possible under a con- 
tract agreement at the main plant or sale can be made to a 
second purchaser at the local site at a price reduction of 
0.5 cents per Mcf. The liquids would have an additional 
value of 0.1 cents per gal at the main plant. Local dehydra- 
tion is necessary for sale or for transmission to the main 
plant, and local compression requirement will be the same. 
Royalty of the gas and liquids is 1/12, depletion allowance 
zero, capitalized depreciation on ali investment 6 percent, in- 
come tax 50 percent, life 20 years, salvage zero, and dis- 
count value of money 10 percent. 

Case A: Process at main plant. Gas is to be dehydrated 
locally, free liquids filtered to remove water and returned to 
the gas stream, and the combined stream pipelined to the 
main plant for processing. 

Case B: Process de-ethanized product at main plant. An 


GA 
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abbreviated plant is to be installed locally, the de-ethanized 
liquid product transported to the main plant by pipeline for 
fractionation, and the gas sold locally. 

Case C: Process locally. A small, complete plant is to be 
installed locally and all products sold here 





Comparative Economics for Various Processing Schemes. 


Case B 
Process de 
Case A ethanized 
SCHEMI Process at product at 
ITEM main plant 
Comparable Initial Investment 
Pipeline $500,000 


main plant 


$250,000 
Process facilities 350.000 630,000 SS00.000) 


INVESTMENT’ 

Differential Yearly Gross Return (transportation g 
Gas sale $ 36.000 
Liquids sale 18,000 


$860,000 $SSS0,000 $800,000) 


$ 1S.000 


GROSS RETURN 
NET RETURN AFTER 
rAX AND ROYALTY $ 26.550 $ 9.650 
Differential Yearly Operating Cost 
Personnel $ 14,000 
Maintenance 1.000 
Power purchase 2.000 
Insurance HOO 
Overhead 2 000 


$ 34.000 $ 18.000 


OPERATING COST 
OPERATING COST 
AFTER TAX 

ADVANTAGI 0 $ 
Present Value Comparison 
Investment $— 60,000 $— 80,000 
Return +226,000 82.000 
Operation 0 83,000 


$ 19.000 


> 
‘ 
> 
\ 


NET PRESENT VALUI 
ADJUSTED NET 
PRESENT VALUI 
If there had been no price advantage in transporting the produc 
main plant, the net comparison would be 
ADJUSTED NET 
PRESENT VALUI 


$166,000 $—S1,000 


$309,000 $ 62.000 


It is quite evident from the table that pipeline to the main 
plant and reduction of remote facilities to a minimum is the 
most feasible plan. Other factors such as low salvage value 
of a pipeline in a short time project could significantly 
change the analysis. The study points out that the economics 
of operation should be considered before a contract is made 
for sale of products. 

Caution should be taken to avoid what might appear to 
be a sound analysis but which gives distorted results. For 
example, that investment which shows the shortest payout 
will often be the worst selection simply because additional 
investment may increase the rate of return on the total 
investment. 

The method presented allows investment, return and 
costs to be handled separately. This approach is particularly 
useful where a large number of situations are to be com 
pared. The net result of one factor or change in one part can 
readily be shown and that phase of a particular plan which is 
unfavorable can be studied for improvement 

Ihe calculation presented assumes that the company is 
operated at a profit; therefore incremental return after 
royalty is taxable after applicable depreciation has been 
considered. Operating cost will actually be paid before taxes 
and, therefore, in this analysis including cost and after tax 
return, would have a comparative value of actual cost times 
one minus the fraction of income tax (1-0.50 here). Should 
the company operation be on borrowed money (no net pro 
fit), care must be taken to consider the actual tax situation 
Editor’s Note: Part 2 — Design of Cold Absorption Plants 
of this series on Modern Gasoline Plants, will be in the June 
issue Of The Refining Engineer 
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GAS LIQUIDS LOOKING FOR MORE OUTLETS 


Increased growth of petrochemicals, upgrading of products 
and better, cheaper transportation facilities are the keys 


Although sales of liquefied petroleum 
gases and natural gas liquids are con- 
stantly achieving new highs, processors 
continue to look for even greater mar- 
kets. Why? 

According to a National Petroleum 
Council report (RE November 1957, 
C-30), recovery plants could produce 
as much as 12.2-billion gal of propane, 
butanes, and mixes. Actual 1956 pro- 
duction was about 8.5-billion gal, 
about 70 percent of total availability 
on a present-plant basis. This assumes, 
of course, that proration of gas and 
crude production would be lifted, thus 
corresponds to an emergency condition. 

Ihe report went on to point out that 
supply of LP-gases could be as much 
as 15.3-billion gal annually with plants 
expanded to handle the available gas 
supply. 

While based on hypothetical condi- 
tions, these figures are nevertheless in- 
dicative of the increased sales that LP- 
gases could enjoy without major plant 
increases — given the markets and eco- 
nomical transportation to the markets. 


Transportation Bottleneck 

The full market potential for LP- 
gases, particularly propane, has 
scarcely been tapped in regions remote 
from producing areas. As almost every- 
one knows, the reason is simple: Pres- 
ent transportation costs from produc- 
ing areas to those regions are too high. 

High rail tank car shipping costs 
aren't the only problem; gathering lots 
for shipment from remote areas also 
involves high costs that the consumer 
must ultimately absorb. 

Pipeline or deep-sea transportation 
of LP-gases, principally to the North- 
east United States, could create mark- 
edly increased outlets. These forms of 
transportation, costing 50 down to 25 
percent and lower than rail shipments, 
would enable establishment of a more 
attractive price structure than now 
exists, at least from the consumer's 
point of view. 

But, pipelining and tanker or barge 
transportation present their problems. 
It’s Known that Texas Eastern’s “Little 
Inch,” converted to carry liquids, in- 
cluding propane, from East Texas to 
Moundsville, West Virginia, isn’t set- 
ting the world on fire. Just one of the 
problems is accumulating 30,000 bbl or 
better tenders of LP-gas that would be 
required, not to mention the cost of 
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storage facilities required at either end 
of the line. 

The problem of shipping and receiv- 
ing storage also plagues those interested 
in moving LP-gas by tankers or barges 
equipped with pressure bottles. Salt 
layer or dome storage can be used for 
shipping from the Gulf Coast, how- 
ever, loading time would be quite high. 
On the receiving end (East Coast 
ports), cost of surface storage and re- 
ceiving tanks couldn't be expected to 
be much less than $45 per bbl of ca- 
pacity, even in large-capacity installa- 
tions. Only other answer for receiving 
100,000 to 300,000-bbl shipments 
would be caverns, mined from hard 
rock. These, too, are costly — from 
$7.50 to $15 per bbl, depending on 
size. 

Bright spots. A Tulsa contracting 
firm is looking into the possibility of a 
line designed to carry propane from 
Texas into mid-New York State. 
Whether or not this project will work 
out is, however, problematical. Reports 
have it that the economics don’t look 
too good, at the moment. But, this pic- 
ture could very easily change. 

Many suppliers of LP-gas to the East 
Coast and some of the large distributors 
in that area are looking at sea transpor- 
tation as a means of reducing transpor- 
tation costs. Guess is that it won't be 
much more than a year before someone 
has either a tanker or large-capacity 
seagoing barge hauling propane from 
the Gulf Coast to the East Coast. The 
Refining Engineer knows of at least 
three companies that are developing 
transportation techniques; none are 
ready to make a public disclosure of 
their plans, though. And, at least three 
firms in the supply and/or distribution 
business on the East Coast are building 
or considering construction of under- 
ground mined storage facilities. Fur- 
ther, there are already two storage cav- 
ities on the East Coast. One, of undis- 
closed capacity, is at Sun Oil Com- 
pany’s Marcus Hook, Pennsylvania, re- 
finery, just south of Philadelphia. 
Another, consisting of two compart- 
ments rated at 300,000 bbl each, is 
nearing completion at Esso Standard’s 
Bayway, New Jersey, refinery. 


While it is believed that these cavities 
were mined primarily for interseasonal 
storage of refinery-produced propane 
and butanes, they could very easily 


serve as receiving capacity for tanker 
or barge shipments from elsewhere. 


Growth in Petrochemicals 
Bodes Well 

Southwest Research Institute has 
estimated that LP-gas sales at 9.8-bil- 
lion gal for 1965, with about 30 per- 
cent of this— nearly 3-billion gal — 
used as raw material for petrochemi- 
cals (RE, January 1958, C-11). A. P. 
Hobbs, with the Dow Chemical Com- 
pany, at the 1958 NGAA annual meet- 
ing in Dallas last month, showed data 
which checks with the SRI figure of 
about 3-billion gal. This projected con- 
sumption for chemicals manufacture is 
almost double the current level of 
about 1.67 billion gal annually. 


More Hope for Natural 
Gasoline? 

Many thought — ourselves included 
— that application of catalytic reform- 
ing and isomerization would be the 
panacea. And, it apparently is, but not 
where most everyone thought. There 
are only six gasoline or gasoline liquids 
processing plants equipped with cata- 
lytic reformers in the country; there are 
no more presently programmed for 
construction, to the best of our knowl- 
edge. 

But, huge volumes of natural gaso- 
line are being processed in catalytic re- 
formers in refineries and processing 
centers. Examples are found at Atlas 
Processing Company's Shreveport, 
Louisiana, plant (which also has an 
isomerization unit under construction), 
Phillips Petroleum Company at Sweeny 
and Borger, Texas, in conjunction with 
crude oil refining operations, and Cos- 
den Petroleum Corporation. 

Obviously, the problem facing the 
natural gasoline producer is one of get- 
ting enough natural gasoline in one 
spot to justify catalytic processing. 
And, since so much natural gasoline ts 
currently processed in refineries, he can 
not necessarily plan on increased sales 
of natural gasoline simply by upgrad- 
ing it— unless he can do it cheaper 
than a large refinery and pass along the 
savings to the customer. 

A fine and as-yet-unexplored outlet 
for natural gasoline would be for fuel- 
ing automotive gas turbines... if De- 
troit ever gets into mass production on 
them S.W.D. 
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FIG. |. Towers glisten at Atlantic's new Block 3! gas liquids recovery plant. 





MODERN GASOLINE PLANTS 











- Courtesy Delta Engineering Co 


Atlantic Puts Automation to Work 


.. by using central startup and control plus automatic facilities 


for product transfer and underground storage at the Block 31 plant 


B. L. Odom, 


Atlantic Refining Company, Dallas, Texas 


A LITTLE MORE than just instrumentation — a little less 
than complete automation, That's the way we describe the 
central control and startup arrangement at the Block 31 
plant in Crane County, Texas, which is operated by The 
Atlantic Refining Company. We believe that this is a sig- 
nificant step which brings the natural gasoline industry 
closer to the goal of having instruments, instead of people, 
do the legwork — including startup and shutdown — in 
gasoline plant operation 


Growth of Block 31 Plant 

The Block 31 plant was originally constructed in 1949 as 
a compressor plant to provide high-pressure injection gas 
for the Block 31 field pressure maintenance program. A 
stabilizing unit for compression condensate was a part of 
the plant. Coinciding with increases in field production and 
decisions to go from partial to full pressure maintenance, 
the compressor plant was expanded in a number of steps 
By 1955 the compressor plant was handling enough rich field 
gas to make the addition of an absorption plant attractive 
This expansion was completed in December 1957, making 
the Block 31 plant a full scale gasoline plant recovering 
about 115,000 gal per day of propane, butane, and natural 


gasoline 
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Process Flow 

As you see from the flow diagram (Fig. 2), the integrated 
plant is not very different from the usual absorption type 
plant which incorporates pressure maintenance. Field gas 
enters the compression section, is compressed to 1200 psi 
and ts stripped of propane and heavier liquids in the high 
pressure absorber. The gas is further compressed to field in 
jection pressure 4000 psi. To supplement the field gas 
extra gas of pipeline quality is purchased and compressed 
for injection. A breakdown of compressor horsepower by 
functions 1s 


Low-Pressure High-Pressure 
Field Gas Field Gas 
3360 hp 


Purchase Gas 
2640 hp 


3440 hp 


Liquids trom compression are collected in the interstage 
separators and are added to the rich oil leaving the absorber 
Pressure on the rich oil is reduced to 685 psi and gas from 
this flash is processed in the reabsorber. Methane and ethane 
are removed in the rich oil deethanizer; the natural gasoline 
and lighter fractions are then separated from the oil by steam 
stripping in the still 

Conventional fractionation breaks down the raw feed 
stock to make the final plant products — propane, butane 
and natural gasoline. Since the gas is not sweetened befor« 
absorption, it is necessary to treat the propane and the feed 
to the debutanizer by caustic wash 
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There are two progressive steps taken at Block 31 that 
reduced both investment and operating costs. These are in 
(1) central control and startup facilities and (2) automatic 
facilities in product transfer and underground storage. 





CENTRAL CONTROL OF STARTUP 
Central control and startup facilities are made up of in- 
struments and controls which are commonly used in most 
plants. But we believe that the way we have put them to- 
gether and fitted them into our operating plan is something 
new. 


Operating Manpower 

The pressure maintenance plant — before the absorption 
plant was added — was operated by two men per shift. One 
man operated the gas compressors and the condensate sta- 
bilizer unit; the other man took care of oiling the compres- 
sors and operated the steam boilers and air compressors. 
With the addition of the absorption plant, it became ap- 
parent that these two men would have as much work as they 
could handle in normal day-to-day operation. During times 
of other than normal operation — particularly during shut- 
downs and startups—we felt that there would be more work 
than two men could do. This presented a real problem be- 
cause, at this plant, the frequency of unscheduled shutdowns 
is higher than that of most plants. 


Power Interruption Causes Problems 
At Block 31, electric power is furnished by a utility com- 


ABSORBER RE ABSORBER 
SCRUBBER RUBBER 


™ 


REABSORBER | 
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FIG. 3. Central control panel at the plant is U-shaped. Note the pump 
start/stop switches on the portion of the panel shown here. Panel 
on the extreme right contains the supervisory equipment for under- 
ground storage facilities 22 miles away. 


pany. Interruption of the power is not uncommon. Even 
though the time when the power is off rarely exceeds a few 
minutes, the effect on operation of the absorption plant is 
nonetheless drastic. All pumps in the absorption plant are 
driven electrically so that the plant shuts down when the 
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FIG. 2. Process flow in the Block 3! plant. 


THE REFINING ENGINEER, May, 





SER PN CEE SP WNZTENGEN, OVINE se § Fw 


BUTANE LINE SAFETY 
SHUTDOWN CONTROL 


C-13 


MODERN GASOLINE PLANTS 








TO TELEWETER 
RECEIVER AT BLK 5 


WTERFACE |. ‘ LINE SAFETY 
OETECTOR ) onTR 


rR P c 
ram “ 5 
ee gg 
P CAPACITANCE 


x 























FROM WATER 
SUPPLY 
———_~ = 
FR 
sT6 





THE ATLANTIC REFINING CC 
PENWELL FACILITIES FOR BLOCK 
L.PG STORAGE AND LOADING 


FIG. 4. Flow and control for LPG storage and loading facilities. Located 22 miles 
from the Block 3! plant, the operation is controlled by the Block 3! operator 


power goes off. As described in another paper! the pressure 
maintenance plant continues to operate through the use of 
devices which automatically switch critical equipment over 
to steam drive. 

The problem of taking the frequent plant upsets in stride 
and achieving a desirable degree of operating efficiency was 
resolved by the decision to provide extra equipment to take 
most of the legwork of startup and shutdown off the plant 
operator. It was decided to provide a central control panel 
where all critical process variables could be observed and 
controlled and from which all critical pumps and other 
equipment could be started and stopped by one operator 


Design Bases 


lo arrive at a design, we started with the premise — based 
on past experience — that virtually all power interruptions 
would be of less than five minutes’ duration. In this length 
of time, most operating pressures and many operating tem- 
peratures would not be far from normal, but operating levels 
in vessels would require attention. 

A second premise was that in the absorption plant there 
are two types of systems to be reckoned with during plant 


‘Hartman. Russell C., “Pressure Maintenance in Block 31 Field,” World 
Oi, Vol. 133, No. 4, September 1951 
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startup. One type is, to a large degree, independent of the 
operation of other plant processes and does not require close 
operator attention to bring it up to operating conditions. The 
other type consists of processes which are dependent upon 
other unit operations and which cannot operate properly 
until a balance of temperatures, pressures, and flows exists 
throughout the system. 

Examples of the “independent” systems are cooling tower! 
system, propane caustic wash system, and butane caustic 
wash system. These can be left unattended, after a short 
duration shutdown, as soon as flow is re-established. Some 
of the “dependent” systems are the absorption-distillation 
system and the fractionation system. These require close at 
tention on startup 

The third premise was that the plant would be attended 
by the same two operators. One operator would attend the 
compressor plant; the other would attend the absorption 
plant. 

Working on the above-described premises, we were able 
to work out an operating plant and select instruments and 
controls which would automatically handle the plant on a 
power failure shutdown and which would enable a plant 
startup by one operator. These instruments and controls con 
sist mostly of solenoid actuators with remote resets on key 
motor valves, remote liquid level indicators, and remot 
start-stop switches for motors on pumps and fans 
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Shutdown Procedure 

Here is what happens in the absorption plant when the 
electric power fails. Of course, all pumps and fans stop 
Solenoid actuators operate valves as follows: 


1. The three-way valve in the compressor conden- 
sate line diverts condensate to flare. 


Fuel to the rich oil heater is shut off. Pilot gas is not 
interrupted. 


3. Steam to the still is shut off. This is on delayed 
action in order to provide stripping for the rundown 
oil. 


+. The deethanizer level control valve and the still 
level control valve close. This is to prevent all of the 
absorption oil from flowing into the lean oil surge 
tank. 


Fuel gas for the compressor plant and boilers is supplied 
from the purchase gas inlet stream. Instrument air is pro- 
vided by gas engine-driven compressors. Cooling water is 
supplied by stand-by turbine-driven pumps which auto- 
matically start when electric power fails 


Startup Procedure 


When the electric power is again available, the operator 
first starts the “independent” systems. He starts the cooling 
tower pumps and fans. Then he starts the butane caustic 
pump and the propane caustic pump. After starting these 
flows, he goes to the control building and puts the rest of 
the plant into operation without leaving the building. 

For startup of the “dependent” systems from the control 
building, the control panel contains the following: 


|. Recorders and controllers on all important tem- 
peratures, pressures and flows 


Push-button starter with indicating lights on all 
pumps in the “dependent” plant and also on the still 
overhead fan cooler 


3. Liquid level indicators for all process tanks and 
vessels. 


4. Remote reset controls for solenoid actuators. The 
solenoid actuator on the fuel to the rich oil heater 
must be reset manually at the heater. This was 
planned in the interest of safety in relighting the 
heater. The second operator, who works in the 
vicinity of the heater, checks the firebox and, upon 
signal from the first operator, manually resets the 
solenoid actuator on the fuel valve 
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Justification for the System 

It is not difficult for one who is experienced in putting a 
plant like this into operation to see how much time and 
work is saved with this design. A startup of this absorption 
plant, after the average power failure shutdown, can be 
completed in about one hour. This includes the time re- 
quired to get the plant lined out on normal conditions. In 
this startup, the operator must walk through the plant only 
one time. These facilities more than pay for themselves each 
year through savings in operating expense and plant down- 
time. 


PRODUCT TRANSFER AND UNDERGROUND 
STORAGE 

It is about 22 miles from the Block 31 plant to the nearest 
railroad. A rail outlet for the propane and butane product 
was needed, so plans were made to move the two products 
to the railroad by pipeline. To reduce investment in product 
transfer and storage facilities, we used another design which 
is new in the natural gasoline industry. 

In this design, only working storage was put in at the 
plant for propane and butane. These products are pumped 
in batches through a single pipeline to two underground 
storage wells at the railroad loading site. 


Automatic Switching Equipment 

To make the plan workable, automatic switching equip 
ment was selected to put the product into proper storage 
The flow diagram (Fig. 4) shows how this is done. 

The product (assume propane) arriving at the storage 
loading site from Block 31 passes a probe which measures 
its electrical capacitance. Working on this capacitance, the 
control unit opens the propane valve. allowing the product 
to flow to the propane storage well. When the next product 
(butane) arrives, the valve to the mixed LPG storage tank 
is opened by the control unit, and the interface mixture of 
propane and butane is put in this tank. The propane valve 
closes. After the line is cleared of the interface mixture and 
pure butane is sensed by the probe, the butane valve is 
opened and the mix valve is closed, directing the butane to 
the butane storage well. 

Safety shutdown probes have been placed in the propane 
and butane lines. These probes will close all valves in the 
event the wrong product gets into these lines. When the 
valves are all closed, the product transfer pumps at the Block 
31 plant are automatically shut down. 

The entire switching operation is unattended. Information 
showing which product is arriving and the position of valves 
is telemetered to the Block 31 plant control panel. The 
Block 31 plant operator is in control of the operation. 

Use of this automatic switching equipment eliminated the 
need for a second pipeline. Cost of this equipment was 
about 10 percent of the cost of the pipeline 


Conclusion 

We believe that the schemes employed at Block 31 are 
just a preview of the automation which the industry will one 
day apply to gasoline plant operations. With the develop 
ments now available, only economics set the limits on gaso- 
line plant automation 
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Sunray Mid-Continent’s Snyder gasoline plant 


uses a process chromatograph for... 





Better Absorber 


Control, Higher Recovery and More Profits 


Bruce Denny 


West Texas-New Mexico District Superintendent 


Sunray Mid-Continent Oil Company 
Snyder, Texas 


A PROCESS MODEL chromatograph 
recently installed in Sunray Mid-Con- 
tinent Oil Company’s Snyder, Texas, 
gas line plant has resulted in savings be- 
yond all original expectations. Increase 
in propane recovery alone resulted in 
a gain of $10,500 in December, com- 
pared to the October operations. And, 
improved operating conditions have re- 
sulted in a more smoothly running 
plant; employees have become rather 
enthusiastic and boastful about the in- 
stallation. 

Four product streams are sampled. 
In the original installation, residue gas 
from the two deethanizing absorbers 
was supplied to the analyzer. These two 
streams are connected to a three-way 
solenoid valve and are switched man- 
ually into the sample inlet line. From 
this point, the operation is fully auto- 
matic and the stream analyses are 
made every 15 minutes. 

The hook-up was later modified to 
also include any of the four plant 
liquid product streams, as shown in 
Fig. 2. These streams are introduced 
into the analyzer through a sample 
vaporizer and programmed for con- 
tinuous analysis. 

Analyzer aids process operations. 
Aid of the chromatograph to process 
operations was immediately evident 
Change in any operating variable on 
the absorber, such as oil rate or reboiler 
temperature, would reflect itself in resi- 
due gas composition in the next 15- 
minute sample. This frequent sampling 
enables the operator to see what is ac- 
tually happening in the fractionator 
and make immediate compensation if 
needed. The process operator, know- 
ing that absorber overhead is the only 
stream in which products are lost, has 
become very “recovery conscious” and 
relies quite heavily on the overhead 
analysis to a control guide. 

Need for revising operating tech- 
niques revealed. Continuous analysis 
of residue gas made evident the need to 
revise two operating techniques in use 
at the time of installation. First, lean 
oil rates were controlled manually by 
sight reading inlet gas volumes; the oil- 
to-gas ratio therefore varies consider- 
ably and the propane recovery per- 
formed likewise. A series of tests was 
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FIG. |. A process chromatograph like this is used at the Snyder aacoline plant 


set up to determine oil-to-gas ratio for 
maximum recovery. Having deter 
mined this, ratio controllers were put 
into service, with the result that re 
covery Is now constant 

Second, operating experience had 
shown that there was a tendency to 
flood the absorber tower when the lean 
oil temperature was much below 80 I 
This condition was brought about by 
excess lean oil rates and excess reboiler 
temperature that were required to 
make specification propane. Now, with 
oil rate on ratio control the oil and gas 
coolers operate at capacity and tem 
peratures as low as 56 F have been 
recorded. Propane content of the inlet 
gas is about 5.25 gal per min and some 
residue analyses have been recorded 
at 0.05 gal per min 

Stull another absorber 
problem had been occurring during the 
end-of-the-month slump in gas supply 
when inlet gas volume 
rapidly. We knew for sometime that 
when this volume fell below 38,000 
Mcf per day that the propane vapor 
pressure would tend to rise out of con- 
trol range. Compensation for this was 
made by usually elevating tempera 
tures to such a point that losses were 
excessive. The exact point at which this 
disturbance started was indicated by 


operating 


decreased 


— Courtesy Consolidated Electrodynamics Corporatio 


the analyzer, which showed a decrease 
in the ethane content of the residue. It 
then became recognizable what was 
happening in the absorber; an ethane 
build-up would start to form not 
knowing when to make an operating 
change, propane vapor pressure would 
vet out of control. With the aid of the 
continuous analyzer operating changes 
can now be made at the moment they 
are needed 

Product streams can be analyzed. 
Any one of the four product streams 
can be continuously analyzed. The 
column presently in the analyzer ts not 
however, suited for natural gasoline 
But, one can be installed for this pur 
pose 

The propane, iso-butane and butane 
streams have been run. Continuous 
analysis of the propane has enabled th 
operators to trim the depropanizer op 
eration to such a point that a minimum 
of higher-value iso-butane ts lost in the 
propane. Further, the butane splitter 
operation has been checked to verify 
conditions for iso-butane purity 

The chromatograph 
idapted for manual sample entry and 
manual control for analyzing extrane 


can also be 


US samples such as gas well gases 
products from other plants and gas and 


liquid streams in other parts of the 
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FIG. 2. Diagram of sample connections for the process 
chromatograph. 


TABLE 1. Economics of Propane Recovery Since Chromatograph Installation — 
November 1, 1957. 


Using an Average Daily Gas Load of 41,000 Mcf/Day 
Using an Average Daily Production of 404,000 gal/Day 
3¢/gal of Propane 
10¢/Mcf of Heater Fuel 
lake the propane recovery in gallons per thousand and the amount of heater fuel 
used in cubic feet per total gallons of product. The totals for the month of October are 
used as the base figures. 


Dollars 
gained 
since 
October 


Dollars 
gained 


Heater fuel used 
Diff fron 
prev mo since 
ft®/gal prev mo 


Propane recovered 
Cc Diff from 
recovery prev mo 
GPM GPM 


5.024 7.764 
5 052 + 2S 718 O46 


5.303 + 25] Sit} + 148 


TOTAL 


Heat fuel 


Mont! ft®/gal 


October (31 
November (30 
December (31 


$ 1,100 
10,500 


$11,600 


$1,100 
9.400 


This $11,600 is the gain in propane recovery (taking heater fuel into account) over 
October's operations. 
The operation of the chromatograph costs $1.34/Day or $41 /Month 
able as a monitor for the two residue 
gas streams. 


Snyder plant operation. The unit is 
considered, however, to be most valu- 
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FIG. 3. Snyder gasoline 
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plant absorber residue analysis. 


Operation and maintenance. There 
are no particular operating problems 
associated with the instrument — if 
the sample lines are designed properly 
for quick purge effects. 

Good maintenance will come as the 
result of training the plant electrician 
to make necessary checks and repairs. 
Meanwhile, it is planned to use the 
manufacturer’s service man for one 
year; thereafter, it is felt that the plant 
personnel can handle the required 
maintenance. 

Operating cost for a 24-hour period 
is about $1.34, for helium and chart 
paper. Even this can be reduced by us- 
ing the back side of the chart and a 
strict control of the helium rates. 


Value of the instrument. Value of 
the chromatograph to the Snyder plant 
operation has been recognized by all 
concerned. As mentioned at the be- 
ginning, plant personnel have become 
surprisingly recovery conscious. The in- 
crease in propane recovery in the 
month of December, compared to Oc- 
tober, resulted in a gain of $10,500 — 
more than twice the cost of the instru- 
ment. Increased earnings and improved 
operating conditions are the source of 
some enthusiasm and boasting by the 
Snyder plant employees. 
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Practical Design Considerations 
for Gas Purification Processes 


Design tips and problems associated with the amine, iron 


sponge box and hot potassium carbonate processes 


Fred Zapffe 


lone Star Gas Company 


Dallas, Texas 


!HERE ARE a number of processes 
available for removal of hydrogen sul- 
fide and carbon dioxide from natural 
gas. Most common are the amine, the 
iron sponge and recently, the hot potas- 
sium carbonate processes. Where does 
each excel? What are the comparative 
economics? What are the good and 
bad points of each? Here each is ex 
amined in turn and across-the-board 


The Amine Process 

The amine-water — or if dehydra 
tion is desired, the amine-glycol—pro- 
cess has been the standard for many 
years for handling larger quantities of 
H.S or acid gas. The amine plant can 
and will effect almost complete remov- 
al of H,S. Consistent tests of amine- 
treated gas will show negative to basic 
lead acetate paper, which is accepted 
as a standard of H.S purity. 

Unfortunately, the amine removes 
all acid gases, i.e., carbon dioxide, 
along with the H_S. In many instances 
removal of even a small amount of 
H,S means that percentages 
of CO, must also be removed, just to 
sweeten the rhis presents, of 
course, a disadvantage in the economics 
of plant installation, operation and gas 
shrinkage. 

Minimizing corrosion. A 
signed amine plant will experience less 
corrosion than a poorly-designed plant 
But, some degree of corrosion Is a 
part of any amine plan, What consti 
tutes good design is a big question. Fac 
tors to be considered include expected 
life of the project, and how it is desired 
to spend your money. In general, lower 
investment means higher maintenance 
and vice versa. 

For example, corrosion can be re 
lated to solution loading. One curve 
showing the maximum amount of acid 
gas with which a mol of amine will re 
given temperature in 


large 


gas. 


well-de 


act at a given 


Adapted fr a paper given under same titk 
at the Gas Conditioning Conference, University 
f Oklahon Normar Oklahoma March 5 
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solution strength shows tha at a CO 
partial pressure of 15 psia, a 2.0 nor- 
mal (12.2 percent) solution of MEA 
at 22 F will react with 0.73 mols of the 
CO, per mol of amine. A plant built on 
this basis may operate for a while, but 
soon it begins to come apart at the 
seams and between the seams. 

Design loading. It is generally agreed 
that 0.3 mols of acid gas per mol of 
amine is the maximum that should be 
attempted. Further, the smaller the 
amount of acid gas pickup that can be 
afforded, the longer the plant will run 
with a minimum of difficulty. And 
don’t attempt to approach the higher 
equilibrium figures closer than 65 per 
cent of theoretical; viscosity of the foul 
amine solution becomes quite high at 
high loadings 

A plant can be designed for amine 
solution strength as high as 30 per- 
cent, but 12 percent and 6 
percent still better. Pumps and related 
equipment should be designed to cir- 


is better, 


culate a low concentration amine solu 
tion for the immediately anticipated 
volume and content. Later, 
when the plant throughput and acid 
concentration may increase, in 
load may be handled by in- 
creasing amine solution concentration 
to not more than 12 to 15 percent. The 
plant will last longer and operate more 
economically than by 

to 15 percent and then having to 
ncrease to a 20 to 25 percent solution 

Reducing amine costs. Amine is a 
costly item. There are plants today 
consuming as high as 20 lb of amine 
per Mcf of gas treated; this amine costs 
25 cents per Ib. Other plants operate at 
bout | Ib per Mcf. The difference 1s 
probably in design 

A good contractor is a must. It 
should have a sufficient number of trays 
for complete reaction, perhaps as many 
as triple the theoretical requirement 
Extra trays are good insurance and 
ilso make good heat exchangers. 

The contractor should be of genet 


acid Bas 


vas 


creased 


starting with 
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ous diameter, too, with the mass veloc 
ity kept at a low value. In the Souders- 
Brown equation: 





W =C\/d, (d, —d,) 
Where 


W = mass velocity (max) of va 
por, lb/hr/sq ft of tower 


cross-section area, 


constant, dependent upon 
tray spacing and surface ten- 


sion 
density of liquid, Ib/cu ft 


d, = density of vapor, Ib/cu ft at 
operating conditions, 


use as low a value of “C” as can be af 
forded never over 400 for a 24-in 
tray spacing, lower if possible 

Have a good mist extractor system 
too. One of the newest developments 
in this field is the wire mesh extractor 
In general, for removal of very fine 
liquid particles, in the order of 10 
microns, and less 0.006 in. diameter 
stainless steel wire woven in the form 
of a small mesh and packed in depths 
of 8 to 12 in. or more has given excel 
lent results. Such mesh, inter 
woven with glass fiber strands, has 
given good retentive results on glycol 
If a fine glass strand that will stand 
the alkalinity of the lean amine has or 
can be developed, an improved elimi 
nator will result. 

Reducing still losses of amine. Amin« 
carried overhead in the still is another 
important point of loss. Constant op 
erational supervision is required. If 
plant tests show that overhead con 
densate is running more than a few 
tenths of a percent amine, adjustments 
should be made 

In a properly designed still, the re- 
flux rate can be increased to condense 
and wash more amine into the still bot 
toms. The reboiler must, of course, be 
able to handle the increased load 

If a chronic problem arises, the op 
erator should be able to transfer still 
feed to a lower tray, thus increasing the 
number of trays in the rectifying sec- 
tion. The situation would also be im 
proved if it were possible to reduce the 


steel 


imine solution concentration 

Still diameter 
tactor diameter 
velocity could cause excess amine losses 
via entrainment 

Check leaks to reduce losses. [he de 
signer and the trouble-shooter often 
overlook plain everyday leaks as 
another point of amine loss. Flange 
gasket leaks in the high temperature 
sections of the regeneration area cause 
vapor losses that are hard to trace 
Pump packing leaks, while only small 
can add up if not properly handled. At 
mospheric cooling sections in the cool 


is as critical as con 


since excess Vapor 


C-19 





MODERN 


GASOLINE PLANTS 





Fred Zapffe has been designing plants for the 
Lone Star Gas Company since 1949. He is responsible 
for the design of gas purification and dehydration 
plants and compressor stations, as well as other 
problems such as corrosion, and gas 
interchangeability and purity. He also 
supervises the central laboratory and the cathodic 
protection activities of the company. 
He started with Lone Star in 1939 after receiving 

his BS in chemical engineering from Texas 
Technological College. He started in the 
gasoline department, working in several plants 
doing a variety of work including field 

research on gas dehydration problems before serving as Aircraft Engineering 

Officer in the Air Corps during the war. After the war, he was in direct 

charge of the company laboratory prior to moving into the design section 

of the engineering department. He is now design engineer for the company 

Zapfie is a registered professional engineer in Texas 

in chemical, petroleum and natural gas engineering. He is a member 

of the Dallas Section of the AIChE, and vice chairman of the 

Fractional Analysis Committee of the NGAA. 


ing tower can leak at the tubing joints 
check the cooling tower water for 
amine content. 

To summarize, an amine plant can 
be kept physically small to minimize 
investment. But, operational costs for 
maintenance and amine losses will be 
higher. The more oversized — within 
reason — the components of the amine 
plant can be made, the lower the op- 
erating and maintenance costs will be 


The Iron Sponge Box Process 

The iron sponge method has not re- 
ceived the prominence that it deserves. 
It has the advantage of being a proved 
method for removing H,S and other 
sulfur compounds without removing 
CO... Removal is essentially complete 
The basic lead acetate will test negative 
at the outlet of the box. 

On the other side of the ledger — of 
importance to gas transmission com- 
panies it will remove mercaptans 
that may have been added to odorize 
the gas. Also, it is a batch process, re- 
quiring periodic change-out, entailing 
either parallel installations or shut- 
down periods. 

Iron sponge described. Iron sponge 
is wood shavings, available in various 
sizes and textures of shavings or chips, 
impregnated with a special hydrated 
form of iron oxide. The shavings serve 
only to space out the iron oxide, to con- 
trol gas distribution, and to control 
pressure drop. Several grades are avail- 
able: 6.5, 9.0, 15.0, and 20.0 Ib of 
active iron oxide per bushel of shavings. 
Properly packed in a vessel, a bushel 
(1% cu ft) should occupy | cu ft. Pre- 
liminary cost, for estimating purposes, 
is $2 per bushel, delivered in Texas or 
Oklahoma. 

Design of iron sponge boxes. In his 
paper presented at the 1956 Gas Con- 
ditioning Conference, D. K. Taylor, of 
Connelly, Inc., set out a few rules for 
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design. Here are those rules and a few 
comments on each: 

1. Bed depth. The oxide bed should 
be at least 10 ft deep to give sufficient 
pressure drop for good distribution. In- 
crecsed depth, unless supported on 
trays, gives excessive pressure drop 
due to compaction. Increased depth is, 
however, worthy of consideration as a 
means of increasing bed life and mini- 
mizing expense of changing the charge 
2. Vessel diameter. Diameter should 
be such that sulfur deposition is 
limited to a maximum of 15 grains per 
sq ft of cross-sectional area per min- 
ute. In design, it must be remembered 
that H.S or sulfur content is usually 
expressed as grains per 100 standard 
cu ft. The rule given here must con- 
sider the number of grains of H.S that 
will be present under actual operating 
conditions which might be several at- 
mospheres of pressure and thus several 
times the concentration of the standard 
test results. This becomes especially 
critical when designing for high sulfur 
concentration or high operating pres- 
sures. 

The upper limit should not be ex- 
ceeded, and the lower it can be held 
the more complete the chemical reac- 
tion will be. Theoretical reaction is 
0.56 Ib of sulfur per Ib of iron oxide. 

3. Contact time. This can be easily 
figured by assuming empty sponge bed 
volume expressed in cubic feet, divided 
by gas throughput under actual operat- 
ing conditions expressed in cubic feet 
per second, to find residence time ex- 
pressed in seconds. In case of variable 
operating conditions, the minimum 
pressure should be used. 

Taylor has indicated that residence 
time based on empty bed volume 
should be 15 to 20 seconds or 240 to 
180 actual cu ft per hr per cu ft. 

This rule needs careful evaluation 
For example, Taylor qualified the 15 


second rule by use of a few tenths of a 
percent of oxygen in the gas stream to 
reactivate the iron sulfide that ts 
formed. 

Economical utilization of oxygen or 
air injection into the gas stream 1s, 
however, subject to debate. If air is not 
present, we have found that a residence 
time should approach 60 seconds rather 
than 15 to 20 seconds for maximum 
utilization of the iron sponge. This can 
be an advantage, though. The larger 


vessel required minimizes the major 
expense in operation of the iron sponge 
unit, the change-out operation 

4. Bed life. Life of a charge of iron 
sponge bed must be considered if bed 


size as indicated by rules 2 and/or 3 
above is so small as to call for frequent 
change-outs. Cost of the sponge is not 
a variable in this: a properly designed 
vessel will give a one-time removal of 
0.56 Ib sulfur per lb iron oxide. Under 
conditions of oxygen regeneration, a 
pound of iron oxide will possibly re- 
move as high as 2'2 Ib of sulfur 

5. Selection of sponge. If regenera- 
tion is not to be used, the 15-lb sponge 
will give maximum utilization before 
the bed becomes sufficiently filled with 
sulfur to produce excessive pressure 
drop. If air regeneration is to be used, 
the 9-lb sponge possibly will give bet- 
ter purification performance. But, it 
might become blanked off with sulfur 
before the iron oxide is fully spent. Oil 
will also seal off the sponge. 

6. Change-out operation. When 
oxygen contacts the bed, an exothermic 
reaction occurs. Thus, the bed should 
be wetted down prior to opening for 
servicing to prevent spontaneous com- 
bustion that could occur when the bed 
is exposed to the atmosphere. If water 
is unavailable, the sponge must be re- 
moved as rapidly as possible and with 
minimum exposure to air. In any event, 
several men should be present during 
change-out to speed the work and help 
in event of emergency. 

Sponge can be difficult to remove 
The sulfur will act as a mortar, hold- 
ing the shavings together. It is usually 
brittle, however, and will crumble once 
broken loose. Vessel design can ease 
this removal problem. One method is 
to twine chain or cable in the vessel as it 
is being loaded and when unloaded, 
the chain or cable first pulled out to 
break up most of the material. 

If the vessel is vertical, sponge can 
be removed from the bottom and fresh 
charge added from the top. One 800 
psig vessel, 14 ft high by 3 ft diameter, 
was balanced by hand crank around a 
pivot so that the same opening could 
be used for emptying and filling. 

Again, it’s emphasized that the ves- 
sel diameter should be as large as eco- 
nomically possible to both decrease 
number of change-outs and also in- 
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crease residence time for most efficient 
conversion of iron oxide to iron sul 
fide. 

Design for regeneration or not? My 
findings are that regeneration should 
not be used, although yours may differ 
Basis for this conclusion is as follows: 

With a new charge in place and a 
steady flow of sulfur into the vessel, 
sulfur may “break through” or give a 
positive sulfur test after, say, 60 days’ 
operation, After regenerating with a 
portable or permanent air compressor, 
the bed is ready for a second run 
(Don't let the bed get above 120-130 I 
or it might ignite.) This time, bed life 
may be only 30 to 40 days. After a sec- 
ond regeneration, bed life may be only 
10 to 15 days 

We have found that 15-lb sponge, at 
longer residence time without regen- 
eration, will operate more economi 
cally than 9-Ib sponge with several re 
generations. Further, the labor involved 
might come close to that required for 
change-out. The reduced bed life fol 
lowing regeneration, combined with 
cost of regeneration, thus makes the 
technique a questionable economic ven 
ture 

Our plants are, however, at the well 
head, a good distance from head 
quarters. If the purification plant is in 
the plant yard where air supply and 
labor is readily available, the story 
could be different 

lo summarize the iron sponge pro- 
cess, it has the advantage of removing 
only sulfur compounds and requires 
only a small investment, compared to 
other processes. Even though it is a 
batch process calling for parallel ves 
sels or periodic shutdown, it can be 
economical from the operating stand- 
point 

In spite of appearances, it is a good, 
safe, practical method — many such 
units have been used with no serious 
problems 


The Hot Potash Process 

This process has been just recently 
introduced to the natural gas industry 
for removal of large quantities of acid 
gas. It is usually used in conjunction 
with an amine plant as follow-up, the 
amine removing traces left by the car- 
bonate method. 

Indications are that economics of a 
carbonate plant followed-up with an 
amine plant are better than those for a 
single amine plant with sufficient circu 
lation to do the same job. 

The process is not described here 
since the article immediately follow 
ing gives full details. 


Comparison of the Processes 

Which of these three purification 
processes the amine, iron sponge, 
and hot potash — are best used where? 
Each has certain areas practically re- 
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served for that process alone. In over- 
lapping areas, the only practical thing 
to do is to determine the economics 
for each of the two processes, making 
selection on that basis. 

Starting with the low end—low pres 
sures, small volumes of gas, and low 
sulfur concentration — iron sponge is 
best in terms of economy and purity 
of product. Iron sponge also is quite 
economical at high pressures; the eco- 
nomics swing from sponge box to 
amine only when sulfur loading be 
comes too high. It should be noted also 
that at some pressure below 100 psig, 
the amine process will not produce 
completely sweet gas 


At the upper end of the range, hot 
potash seems to take over. At values 
ranging from possibly 8 percent. sul- 
fur or acid gas and upward, this pro- 
cess should, by all means, be investi- 
gated. 

In the middle ground of the acid 
gas concentration, gas volume and op- 
erating pressure complex, the amine 
plant is just about the only practical 
choice to make. 

In overlapping areas, comparative 
economics depend on the developer's 
viewpoint, the background and future 
of the project, and other factors that 
only detailed engineering evaluation 


can decide x** 


Chromatographic Analyzer 
Used to Control Debutanizer 


Phillips Petroleum Company has 
successfully used a standard commer- 
cial chromatographic analyzer, with a 
five minute cycle, to control a natural 
gas liquids debutanizer Phillip’s engi- 
neer Melvin M. Fourroux* reported to 
the NGAA’s annual meeting in Dallas. 
Texas, April 16 

This was enabled, he said, by use of 
a Phillips-developed peak reader with 
continuous outlet. The analyzer, meas- 
uring isopentane vapor on ninth tray of 
a 50-tray column, controlled steam 
flow to the reboiler through a tempera- 
ture recorder-controller on the 14th 
tray. Fourroux said that this cascaded 
control system provided stable, sensi- 
tive quality control. During a one-week 
test run, isopentane at the ninth tray 
was held within =-0.2 percent at a level 
of about 2.5 percent, except for a 0.6 
percent deviation caused when steam 
to the preceding column, a depropan- 
izer, was completely shut off due to an 
instrument failure. The largest devia- 
tion was right after the disturbance and 


*Research and Development Department 
Bartlesville, Oklahoma 
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completely stable performance was re 
gained in 90 minutes without losing 
control or product quality 

The peak reader, Fourroux pointed 
out, was tied into the chromatograph’s 
programmer and read the peak height 
of the key component, giving an equiv- 
alent output signal which was constant 
and suitable for control purposes 

Purpose of the successful test run 
was to see if an ARC could be used 
on the outside loop of a fractionator 
control system. Information was pro- 
vided for design of a revised flow plan, 
with butane and propane removed in 
the first column (debutanizer), pro 
pane taken overhead in the next col 
umn, and butane bottoms from this 
second column split into iso and nor 
mal fractions in the final column 

As in the test run, Fourroux stated, 
isopentane (in the first column) will 
be monitored and controlled. In this 
case, though it will be near the top of 
the column at whatever level necessary 
to allow just a trace of isopentane in 
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there’s more to good 
construction 
than meets 


the eye 


A fine construction job has a 

lot of eye appeal. At Procon we're 
pretty proud of the way our 
finished projects look. The most 
satisfaction, though, is in 
knowing that behind the trim 
functional beauty we’ve put 

the soundness of design, the careful 
planning, the quality of 
construction to fulfill the most 
exacting operational requirements 


If you want your building project 
to function just as well as it 
looks, why not let Procon show 
you how it’s done. We’ve been 
building well for the petroleum 
refining, petrochemical and 
chemical industries for years 


PROCON Facsseac 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


UD 
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Investigate the 


HOT POTASSIUM CARBONATE PROCESS 


for acid gas removal 


Robert A. Graff 


Groff Engineering Corporation, Dallas, Texas 


WHEN A NEW PROCESS offers sub- 
stantial operating economies, gas pro- 
cessors become interested. This is 
much the case for the hot potassium 
carbonate process. It promises to be- 
come an extremely useful tool for pro- 
cessing high acid gas content natural 
gas. 


Relative Economics 

The major difference in the two avail- 
able processes is the fact that the hot 
carbonate process operates at substanti- 
ally the same temperatures in both the 
absorber and the stripper, and solution 
heat exchangers and coolers are not 
usually required. The reason for op- 
erating the hot carbonate system at ele- 
vated temperatures is because a more 
concentrated solution of potassium car- 
bonate can be maintained. This is be- 
cause the reaction product, potassium 
bicarbonate, does not separate from the 
solution at the operating temperature 
of 220 to 240 F. Almost complete con- 
version of carbonate to bicarbonate is 
obtained at moderately high carbon 
dioxide partial pressures. 

The hot carbonate process can re- 
cover 6 to 8 cu ft of acid gas per pound 
ot process steam utilized. Average re- 
covery using the MEA process is 3 to 4 
cu ft of acid gas per pound of process 


C-24 





, * 
fess y | 
| 


ABSORBER A D 


























P-1 Fe 

















steam. Cooling requirements also are 
reduced approximately 50 _ percent 
where the hot carbonate process is used. 

Losses of chemicals to the separated 
gas streams are nil because of the non- 
volatile nature of the carbonate solu- 
tion. Elimination of make-up chemi- 
cals means that an appreciable operat- 
ing economy is obtained. 


Process Limitat‘ons 

The hot carbonate process is un- 
fortunately limited to applications in- 
volving the removal of relatively high 
concentrations of carbon dioxide or hy- 
drogen sulfide from gas mixtures. In 
general, it can be considered for use at 
acid gas partial pressures of 15 psi or 
above. Degree of purification ordi- 
narily obtained by use of the hot car- 
bonate process is not nearly as good 
as obtained by the MEA process, 
especially at low acid gas concentra- 
tions. It is not anticipated that the hot 
carbonate will displace the MEA pro- 
cess, except for large volume and high 
acid gas partial pressure applications. 


Recovery 

Based on a typical hot carbonate 
process application, unpurified syn- 
thesis gas will contain approximately 
20 to 30 vol. percent carbon dioxide 


Various split-flow arrangements are possible with the hot carbonate process. Selection depends 
on acid gas concentration. 


at a treating pressure of 200 to 400 
psig. Treated gas will contain 0.5 to 
2.0 percent carbon dioxide. Where 
complete acid gas removal is required, 
residual carbon dioxide can be removed 
using a conventional MEA type unit. 

Both hydrogen sulfide and carbon 
dioxide are absorbed by hot potassium 
carbonate solution, and are regenerated 
at the same rate. 


Process Description 

The hot potassium carbonate process 
has been used in the past for the re- 
covery of carbon dioxide from prod- 
ucts of combustion gases,’ and it has 
only been recently that complete equili- 
brium data has been made available, 
covering the design of hot carbonate 
units." 

Gas contactors used for the hot car- 
bonate process are usually Raschig 
ring packed vessels designed to allow 
sufficient contact time for the chemical 
reaction to be carried out. Consider- 
ably more liquid-gas contact time is 
required, as compared to the MEA 
process. 

Inasmuch as low pressures favor the 
more complete stripping of the hot car- 
bonate solution, solution strippers are 
usually also Raschig ring packed ves- 
sels, since these vessels can be op- 
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What about Electronic Computers in heat exchanger ratings? 


vestion: What is 
true value of electronically computed 
calculations in the rating and fabrication 
of heat exchangers? 


mswers Modern, high 
high degree of accuracy, and enabl 
high volume of design rating HOWE 


AT WESTERN, we recognize that, accurate as our electronically computed data is, the effectiveness of 
Western heat exchanger ratings depends on the interpretations our rating engineers put on the data. Thus pet 
sonal scrutiny, years of experience with our customers and intimate knowledge of customer preference — all work 
together to produce the equipment you require for your specific need. 

In the utilization of electronically computed data, a prescribed course is followed and should be thoroughly 
understood by both fabricator and customer 

First, the thermal and mechanical information is given by the customer. Second, preliminary calculations are 
made to set up the average physical and chemical properties of the fluids involved 

Third, the thermal and mechanical data is fed into the high-speed computer which is programmed to follow 
the step-by-step exchanger calculation procedures. Fourth, the electronic computer prints out the calculated answe 
to the problem 

Fifth — and MOST IMPORTANT AT WESTERN — each resulting rating is carefully scrutinized by our 
engineers in view of their extensive experience in the heat exchanger industry, as well as their background i 
customer preference. For years, Western has recognized that the true value of our electronic computer depend 
not only on the accuracy of the original data, but upon the precise and pertinent interpretations of the ultimat 
ratings by Western engineers, in light of each customer's specific application 


<=) WESTERN 


‘ 


a oon .  - HEAT EXCHANGERS 


modern methods is augmented by 


attention to detail and close per- STERN SUPPLY COMPANY 


sonal relationship between 


Western and every customer, re- P.O. Box 1888 — Tulsa,Oklahoma 


regardless of his requirements we wage er 
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erated at low tower bottom pressures. 

Both closed and live stripping steam 
can be used for solution regeneration 
Where conditions permit, the entire 
overhead from the solution stripper 
can be vented at the top of the vessel 
to the atmosphere 

Materials of construction for the hot 
carbonate process are mild carbon 
steel; however, in some cases, the ab 
sorber is protected by an_ internal 
gunited lining or plastic coating. Cor- 
rosion or erosion has been noted at 
points of high liquid turbulence, such 
as at the absorber solution outlet con- 
trol valve and at the solution pumps. 
These items are usually constructed of 
type 316 stainless steel, with heat 
treated or hard faced wearing parts. 

Multistage solution pumps, utilized 
for high-pressure hot carbonate solu- 
tion pumping applications, usually re- 
quire several feet of net positive suc- 
tion head to overcome entry losses at 
the pump suction. Some flashing can 
occur at the suction of the pumps dur- 
ing normal operation, with partial cavi- 
tation, resulting in excess pump vibra- 
tion and corrosion or erosion of the 
pump wearing parts. 

The use of a separate slow-speed, 
single-stage solution charge pump re- 
quiring a low NPSH is recommen ed 
to transfer solution from the stripper 
to the suction of the high-pressure 
pump, and provides sufficient pressure 
to eliminate this condition. Copper 
bearing alloys are not suitable for hot 
carbonate service. 

Solution filtration is often required 
to remove mill scale and solids dis- 
engaged from the equipment during 
operation, in order to prevent wear at 
the motor valves and pumps. In plants 
where carbon dioxide is the only acid 
gas constituent present, sodium dichro- 
mate has been used as a corrosion in- 
hibitor; however, this inhibitor is not 
used when hydrogen sulfide is present. 

Process flow. Under conditions that 
require a higher degree of acid gas re- 
moval, a two-stream split flow arrange- 
ment has been recommended® and a 
three-stream split flow arrangement 
would be even more effective. The 0.25 
grains of H.S per 100 std cu ft purity 
specification covered by most natural 
gas contracts would probably be dif- 
ficult to consistently obtain without the 
use of some follow-up treatment of the 
gas. 

Fig. 1 illustrates the various split 
flow process modifications possible 
The conventional non-split flow ar 
rangement would be for all the solu- 
tion to pass through P-1, and enter the 
absorber at “A.” Under two-flow, split 
flow conditions, the major portion of 
the solution from P-1 would enter the 
absorber at “A”, and a minor portion 
would be cooled to approximately 200 


Robert A. “Bob” Graff has spent most of his profes 
sional life in the gas purification field. After several 
years’ work with Girdler, in connection with the 
original laboratory and pilot plant development 
of the Girbotol Process, he established his own 
company in 1944, and has since been active in 

the specialized field of gas desulfurization 

and sulfur recovery. He is a graduate of the 
University of Florida, with post graduate work 
at Louisiana State University. Graff is a 
member of AIChE and ACS, and the author 
of several technical articles covering sulfur 
recovery practices. 


F and enter the absorber at “B.” 

A further modification involving 
three-stream split flow would be the 
same as previously described, except 
that more highly regenerated solution 
would be withdrawn from the reboiler 
and pumped by P-2 to point “C” at the 
absorber. 

Dilution of the solution added at 
point “C” by condensate from the out- 
let gas cooler would also be desirable 
for three-stream split flow 


investment 

Cost of a hot carbonate system fol- 
lowed by an MEA system is in the 
same price range as for one single MEA 
system to handle the complete load.‘ 
From an operating cost standpoint, 
however, fuel and chemical savings 
would dictate the selection of the com- 
bination system 


Several hot carbonate process plants 
have been placed in operation in re- 
cent months, in connection with the 
purification of synthesis gas; however, 
it has not been until recently that this 
process has been applied to natural gas 
processing.® A major gas producer is 
now installing a 100 MM std cu ft per 
day hot carbonate process plant in the 
South Texas area. This plant will be 
the largest installation of this type 
made to date. 
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Esso Refinery’s Electronic Train Runs 
Indoors on Wire Track, Pulls 10-Ton Load 


You don’t need an engineer for this 
automatic tractor-train, which chugs 
along at 2%4 mph in the central me- 
chanical building at Esso Standard Oil 
Company's refinery at Baton Rouge, 
Louisiana. Its job is to move heavy 
materials in the stores section of the 
building. Electronically controlled, by 
a magnetic wire laid in the floor, the 
train pulls as many as five trailers, each 
with a capacity load of two tons. Two 


a 


gates in the building open automati- 
cally as the train approaches and shut 
themselves when it has passed through 
It makes 11 stops at service points 
which are called When 


materials are loaded, a stop-selector 


“beacons.” 


control panel on the “locomotive” (the 
tractor) is set to indicate the proper 
beacon stop. Each beacon sends out a 
sensitive electronic signal. These sig- 
nals stop the train at the proper places 





‘NICOMO 1. 


A new hydrogen treating catalyst 


leads the way! 


7s 


more desulfurization 


No other hydrogen treating catalyst desulfurizes as well as 

new NICOMO 1. (NICOMO 1. maintains a commercially- 

proved 8, superiority in desulfurization activity.) No other |B) AW i Ss © N 
catalyst offers such a major cost saving. (Because of lower sntutehia Boe eae 
bulk density, you need fewer pounds of NICOMO 1.) Full Nitin et ti tine 
Baltimore 3, Maryland 


information in a new booklet. Write on company letterhead 


for your copy. Or see The Man From Davison. 
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CRAFTSMANSHIP IN STEEL 


Precise engineering and EXPERIENCE mark GI Coordinated Services 


Almost 70 years of specialization in the design, engi- 
neering, fabrication and erection of steel plate struc- 
tures will build long and efficient performance life into 
your next CB&I-built structure. Here’s why: 


CB&I Engineers. From first contact with the cus- 
tomer through final testing, CB&I’s general engineering 
staff supplies technical guidance to the CB&I team. 
Important coordination between fabricating, erection 
and testing is thus insured. 

CB&I Fabricates. The finest manufacturing facilities 
—(including X-ray and stress relieving)—backed by 
metallurgical techniques and testing facilities second 
to none—are maintained in four strategically located 
and fully equipped fabricating plants. 


CB&I Erects. Skilled, responsible crews work with up- 
to-date equipment. Field X-ray and stress relieving 
equipment, in addition to CB&I-developed welding 
techniques, are an important part of their trade. Ex- 
perience in a wide variety of metals, including stainless, 
nickel, aluminum and clad materials are also part of 
the service that has earned CB&I a global reputation 
for erecting on a world-wide basis. 

These coordinated services are what you receive when 
you contract for a CB&I-built structure. CB&I cus- 
tomers have learned to expect and get top rated per- 
formance and maximum service life from CB&J crafts- 
manship in steel. Write our nearest office for details. Ask 
for the CB&I Bulletins on: Special Plate Structures and 
CB&I Field Services. 








for your copy. Or see The Man From Davison. 
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1 S-in. thick plote for reactor is fabricated ot 
CB&I's Birminghom plont. 


2 Workman smooths seams on an assembled section 


3 X-ray machine checks seam welds. Machines op- 
erating at 1,000,000 and 2,000,000 volts are 
used to completely inspect steel vessels as much 
os 10 inches thick 


472-ton top section for reactor-regenerator is 
lowered into position under supervision of CB&! 
erection speciolist 


5 405 STAINLESS STEEL HORTONCLAD® coking 
chambers were fabricated and erected by CB&/ 
for a Kansas refinery. Stainless is backed by 
A204 Grade A moly steel. 


Hortonclad®, developed by CB&I, is a composite 
metal having on integral and continuous bond pro- 
duced by @ high vacuum bonding process. It is 
evoilable only in CB&i fabricated tanks, pressure 
vessels ond other clod structures 


r GN Chicago Bridge & Iron Company 


Plants in: BIRMINGHAM, ALA. e CHICAGO, ILL. e GREENVILLE, PA. e SALT LAKE CITY, UTAH @e NEW CASTLE, DEL 


REPRESENTATIVES, LICENSEES and SUBSIDIARIES: Austrolio—Bernord-Smith (Pty.}) Limited, Alexandria (Sydney); Evons Deokin & Co. Lid., Brisbane « 
Conada — Horton Steel Works Limited, Tororto * Cube —W. P. Bryant, Edifico Abreu 402, Havana * Brazil — Sociedade Chibridge de Construcoes Lida 
Rio de Janeiro * Engiand—Chicago Bridge Limited, London; Whessoe Limited, Darlington * France—Constructions Metalliques de Provence, Arles-sur-Rhone 
S. A. Ateliers et Chantiers de la Seine Maritime, Le Trait * Germany — Wilke-Werke AG, Braunschweig; Gutehoffnungshutte, Oberhausen-Sterkrade * 
italy-- Compagnia Tecnica Industrie Petroli, Rome * Jopan—Ishikawajimo Heavy Industries Co., Lid., Tokyo * Netherlands—Comprimo N. V., Amsterdam * ft 
Scotiand—The Motherwell Bridge & Engineering Co., Ltd., Motherwell * Venezuela —Chicago Bridge & lron Company Ltd., Caracas Ped 
OFFICES: Atlanta * Birmingham * Boston * Chicago * Cleveland © Detroit * Houston * Kansas City (Mo.) * New Ovleans 
New York © Philadelphia « Pittsburgh * Salt Lake City * San Francisco * Seattle * South Pasadena * Tulsa 
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Fuel cell has efficiency 
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tHE CONCEPT of a fuel cell that could be used to 
convert the cheap chemical energy of gases into elec- 
tricity has been a scientific dream for over a century. 
Now National Carbon Company has announced de- 
velopment of such a cell which is capable of produc- 
ing thousands of watts of power economically by ioni- 
zation of hydrogen and oxygen in a plastic, compact 
unit 

While not the first fuel cell, the National Carbon 
version is the first one that doesn’t depend on high 
pressures and temperatures for operation. Designed 
to work at ambient temperatures (120 to 140 F) and 
approximately atmospheric pressures, the new fuel 
cell eliminates the need for costly and bulky auxiliary 
equipment and heavy pressure vessels. Devoid of mov- 
ing parts and containing no exhaustible components, 
the cell's clectrolyte is not depleted by normal opera- 
tion and requires littl or no maintenance. Contrast 
this with the primary battery (such as in the flashlight) 
which produces electrical energy by the consumption 
of its own chemical elements until dead, or the secon- 
dary (auto) battery which can be recharged only by 
passing electricity back into it, and you glimpse the 
revolutionary nature of the fuel cell 

While no fuel cell is 100 percent efficient some 
of the energy produced is wasted as heat — another 
advantage of the new cell can be seen when it is com- 
pared to a conventional steam system in which the 
heat is supplied by burning gases. Failure to utilize all 
of the heat produced reduces the overall efficiency of 
a steam system to approximately 30 to 35 percent, 
while the fuel cell, which eliminates the intermediate 
heat step and converts directly from chemical to elec- 
trical energy, has a top efficiency of about twice that 
figure, utilizing, at normal temperatures, 65 to 80 
percent of the energy available in the hydrogen-oxy- 
gen fuel. 

What is it? The fuel cell is merely a sealed jar into 
which are fed hydrogen and oxygen through special 
hollow electrodes. Electrochemical reaction of the 
gases at these electrodes produces an electrical cur- 
rent with water as the sole by-product. The life of the 
fuel cell is theoretically unlimited. 

Actually the operating principle is simply water 
electrolysis in reverse. Electrical energy is produced 
by oxidat'on of hydrogen to water, and a current flow 
is established that can be routed through an external 
circuit. 

How it works: Secret of the new fuel cell’s success 
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is the chemically treated, hollow, porous carbon elec- 
trodes through which the gases enter and which con- 
duct the electricity produced by the electro-chemical 
reaction. 

In operation, hydrogen diffusing through the nega- 
tive electrode is ionized by electrochemical reaction 
with the electrolyte solution of potassium hydroxide 
and liberates electrons which flow through an external 
circuit and back to the positive electrode where the 
electrons are accepted by the ionizing oxygen. lonic 
conductivity through the electrolyte completes the 
electrical circuit; water produced by the reaction is 
disposed of by evaporation. Voltage across the cell 
is about one volt. Current capacity is determined by 
the physical size of the unit. By varying the number 
and size of the cells many combinations of voltages 
and currents can be obtained (the army’s “Silent 
Sentry,” for example, is powered by cells connected in 
series to produce 28 volts). Basically, however, the 
fuel cell is best suited to high-current, low voltage ap- 
plications. 

Versatility. Though low-pressure operation affords 
obvious advantages for many potential industrial ap- 
plications, the new fuel cell isn’t limited to that range. 
Electrical output of a given cell varies directly with 
pressure; should increased output be desired it could 
be obtained by increasing the operating pressure. 

Efficiency is affected by power density — that is, at 
lower currents, a greater percentage of the chemical 
energy is converted to electricity energy. Research thus 
far indicates that the optimum fuel cell design will be 
one which will produce approximately one kilowatt of 
power from a packaged unit one cubic foot in volume. 

Although pure oxygen is required for high current 
densities, a unique feature of National Carbon’s cell 
is the ability to operate on impure fuel gases. The new 
design permits the use of hydrogen of standard com- 
mercial purity, or substitution of air in place of oxy- 
gen for producing small amounts of power. 

Fuel cells have also been considered as a means of 
recovering energy from stack gas rich in carbon mon- 
oxide and water vapor. The waste gases would be 
reacted catalytically at the electrode surface to yield 
hydrogen for cell operation and CO... Since the latter 
would carbonate the caustic solution, regeneration of 
the electroiyte would be required. 

As applied in refineries, tail gas from catalytic re- 
forming would be the logical source of hydrogen, and 
at a very low cost, too. x*** 
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GAS CONSE 
in Western 


Canada 


George M. McPherson 


Imperial Oil Company, Ltd 
Calgary, Alberta, Canada 


IN INTRODUCING this subject, it might be of interest to 
consider the present and future scope of the gasoline plant 
industry in Western Canada. At the end of 1956 there were 
seven gasoline plants with a combined capacity of 290 
MMcf per day in operation. Most of these plants are operat- 
ing on oil field gas, having been built for purposes of gas 
conservation, and subsequent remarks on plant operations 
will necessarily relate to this type of plant 

We can foresee, however, a rapid expansion for the gas 
processing industry in general in Western Canada. By the 
end of 1957 there were 12 plants operating with a com 
bined capacity of over 760 MMef per day, and within two 
years’ time new plants plus plant expansion presently on the 
drawing boards will bring the total up to at least 1600 MMcf 
per day. 

To date, five plants in Western Canada are recovering 
elemental sulfur from the acid vent gases off treating units 
Capacities of these sulfur plants range from 10 tons per day 
to over 300 tons per day. A number of large sulfur recovery 
plants which will operate on gases containing up to 35 per 
cent hydrogen sulfide are currently programmed. 

This impetus in plant construction stems from two large 
diameter gas transmission lines which went into operation in 
late 1957 for the delivery of gas to other parts of Canada 
and to the United States. Approval for the construction of 
additional major pipeline outlets is now pending before vat 
ious government bodies. As a result of the rigid hydrocar 


Adapted by the author from a paper originally presented at the NGAA 
tocky Mountain Regional Mecting, Billings, Montana, September 25, 1957 


THE REFINING ENGINEER, May, 1958 





To~~~—., GAS PLANTS 
' ; WESTERN CANADA 
AlTa. | * GAS PROCESSING PLANTS j j 
| —— GAS TRANSMISSION LINES Gas processing s 
ees Maas oie scheduled to double 
AN capacity in Canada, 
Pdgteson *sCOMONTON \ ie ook s ° 
wk ef \ within two years’ time. 
“smerny, i PROVOST H \ 
JUMPING POUND © ned i \ Our Canadian friends 
sane vauey® 's 34” __ REGINA | WINNIPEG \ STD 
A “ ’ —— 
ome Fee , wal know a lot about cold 
WASH, 7 7~>< ecu caeen ---a DAKOTA ~~ 
it MONT. 1 weather operations, too. 


You'll be interested to 





learn about... 


RVATION PLANT OPERATIONS 


bon dew point specifications required by the pipeline 
companies, practically all of the gas to be sold into these 
high pressure lines will first have to be processed 


Types of Plants 

Although the major portion of the total plant capacity 
operating to date is represented by the absorption process 
there has been in recent years a growing preference for re 
frigeration-type plants, particularly in the processing of oil 
field gas. For example, Imperial Oil Limited has constructed 
three oil field gas conservation plants in recent years and in 
all cases have utilized the refrigeration process for recovery 
of liquid hydrocarbons. 

The reason for choosing refrigeration is not, as might logi 
cally be expected, related to the fact that the mean annual 
temperature for the area is only 36.5 F. We recognize that 
some recovery efficiency is sacrificed by using refrigeration 
since the minimum allowable refrigeration temperature of 

20 F, as dictated by the safe working temperature of plain 
carbon steel, limits the propane recovery to a value less than 
that obtained with absorption plants. 

The propane market situation has not yet reached a point 
where additional investment can be justified for such high 
recoveries. Thus, the primary function of gas processing 
plants, even those operating on rich oil field gases, has been 
to provide a specification sales gas. A propane recovery of 
the order of 50 to 65 percent is all that is required to meet 
these specifications, and under such conditions refrigera 
tion-type plants are less costly than absorption plants. This 
first cost factor is perhaps of even more importange where 
plants are being built primarily for gas conservation pur 
poses, rather than from a profit motive 

In addition, we have experienced a number of operating 
advantages to refrigeration type plants: 

1. The dehydration process associated with refrigeration 
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Research and engineering at UOP have been working for years developing and perfecting 
processes for producing petrochemicals. These are some of the UOP petrochemical processes 


now available to the refining industry . . . CATALYTIC CONDENSATION . . . OLEFIN 


EXTRACTION FOR BUTYLENE RECOVERY... CATALYTIC DEHYDROGENATION ... 


HYDRAR®...UDEX®... TWO-STAGE UNIFINING*... AROSORB... ALKAR*... BUTAMER* 
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If your dictionary isn’t the latest copy, chances are you won't find the 
word “*Petrochemical” in it. It only got into the book a year 

or so ago. But a lot of time, thought and work went into its building. For 
many years scientists, designers and engineers in the petroleum 

industry have been developing the techniques for producing these important 
by-products that today make this word a most important one in our 
economy. For instance, here at UOP our research and engineering staff 
have been working for years, actively developing processes which 

yield valuable petrochemicals from petroleum raw materials and refinery 
by-products. Today UOP makes available to all refiners a number 

of petrochemical processes. These provide chemicals for the synthetics 
which have become part of our daily lives through their application to so 
many products now essential to our standard of living. Too, they help 
improve the economic efficiency of petroleum refining. UOP will be glad 
to supply, without obligation, individual recommendations for the 

practical application of its various petrochemical processes to any refining 


operation, anywhere in the free world. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


More Than Forty Yeors Of Leadership In Petroleum Refining T 
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Imperial's Redwater Gas Conservation Plant processes 10,000 Mcf per day of gas to produce propane, butanes, natural gasoline, 10 
tons per day of sulfur and residue gas. Note that most process equipment is enclosed for protection against severe winter temperatures. 


plants is simpler and less costly. For example, the resi- 
due gas off an absorption tower is saturated with water 
vapor at a temperature of 80 to 110 F. To achieve a 
suitable water content for gas sales requires that solid 
desiccant dehydrating be utilized and some operators 
in the area have experienced difficulties with entrained 
absorption oil “poisoning” the solid desiccant. On the 
other hand, a variety of glycol dehydration systems 
can be employed with refrigeration-type plants. 
Propane is usually available as a plant product and 
can be utilized as the refrigeration medium. Inasmuch 
aS gas compression is always a part of oil field gas 
plants, by mounting the refrigerant compressor 
cylinder on the same machine as the gas compressor 
cylinders that are no extra problems to plant opera- 
tions and little extra cost to the compressor instal- 
lation. 

Refrigeration-type plants, particularly when a gas 
fractionator is installed, allow for the flexible type of 
operation which is necessary due to the highly sea- 
sonable market demand for propane. Fig. 2 shows a 
schematic diagram of the gas fractionator and depro- 
panizer at Imperial’s Leduc plant. The indicated reflux 
condenser temperature of —12 F on the gas fractiona- 
tor results in a propane recovery of 60 percent. Dur- 
ing the summer months this temperature is raised to 
O F, reducing the propane recovery to 45 percent with 
little or no effect on the recovery of butanes and natu 
ral gasoline. 

We have also found it necessary during the winter months 
to increase the vapor pressure of the propane product in 
order that it will vaporize out of the customers’ tanks. This 
is accomplished by increasing the ethane content as shown in 
the following table 

Summer Winter 

Grade Grade 

Propane Propane 
Ethane 3.0 4.5 
Propane 95.0 95.0 
Iso-butanc 2.0 0.5 


100.0 100.0 
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rhe vapor pressure of the propane product is reflected by 
the top tray temperature of the depropanizer, indicated on 
Fig, 2 to be 102 F. The amount of ethane appearing in this 
product is a function of the gas fractionator bottoms tem- 
perature. We can therefore set the temperature of the top 
tray of our depropanizer to yield the desired propane prod- 
uct vapor pressure, and then have this temperature-set con- 
trol the amount of steam to the gas fractionator reboiler. 
Thus, with this type of plant it is a simple matter to vary 
both propane product recovery and propane product com- 
position. 

As you are undoubtedly aware, this winter vapor pressure 
problem is the reason butanes have not found a successful 
market as a domestic fuel in Western Canada. In fact, it is 
necessary to blanket bulk butane storage tanks with pres- 
sured gas in order that a suction head can be maintained on 


the shipping pumps. 


Operations 

Basically, gasoline plants in Western Canada are operated 
in a like manner to those in other regions. However, we do 
perhaps have some unique problems which could be dis 
cussed: 
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POWELL 


world’s largest family of valves 


Fig 6003 —Steel Gate Valve for 60 
pounds. Outside screw rising stem ar 
yoke. Powell Steel Valves, 150 throug 
Steel Lubricated Plug 2500 pounds, meet latest Standard: 
pounds. Bolted gland ty; 
anged ends. Worm gear operated 
to | inclusive 


Fig. 375 —Bronze Gate Valves for 200 W.F 

Union bonnet, inside screw rising stem } 4 and 
Renewable, accurately guided, interchangeable Hit check valves also available. Listed 
ickel-bronze solid or split wedge discs ita | by Underwriters Laboratories, In 


| 





ee 
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Fig. 2456-SG - Large stainless steel 
Valve for 150 W.P. Outside screw 
stem and yoke: interchangeabl 
guided solid or split wedge discs 
Jimensions conform to latest standard 





A solution for every kind of flow control problem is as near as your local 
Powell distributor. Powell valves are designed and engineered in the largest variety of metals 
and alloys, to handle any medium, every flow control requirement. There are Powell 


distributors in all principal cities. Or, if yours is a special engineering problem, write to 


THE WM. POWELL company »* Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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MODERN GASOLINE PLANTS 


|. Acid Gas Removal 

All plants operating in Western Canada on a sour gas feed 
utilize amine solutions for the removal of hydrogen sulfide 
and carbon dioxide. Probably the main operating problem 
with these units in Western Canada, as elsewhere, is corro- 
sion. As seems to be the perverse nature of this process, some 
operators have experienced severe and costly corrosion 
problems, whereas other operators have had no difficulties. 
In Imperial’s operations, and as a regular safeguard, we use 
steam condensate for amine solution makeup and specify 
that the amine regenerator should be designed for a re- 
boiler temperature of not over 240 F. This latter requirement 
is met by utilizing low-pressure regeneration in conjunction 
with a lean solution of only 10 to 12 percent MEA. 


2. Dehydration 

Dehydration is of particular importance in Western Can- 
adian operations due to the rigid pipeline gas specifications 
resulting from the low ground temperatures at which gas 
must be transported during the winter months. In refrigera- 
uion-type plants, of course, any problems resulting from 
water vapor would first be experienced in the plant itself, 
since the plant process temperatures are well below any pipe- 
line temperatures to which the gas will be subjected. Thus, 
to operators of refrigeration plants dehydration becomes of 
particular interest. 

Dehydrating the gas streams presents no difficulties and a 
standard diethylene or triethylene glycol process provides 
sufficient dew point depression for subsequent refrigeration 
processing. However, the compressor condensate is also satu- 
rated with water which must be removed before the conden- 
sate is refrigerated. To achieve this end Imperial is using two 
rather novel dehydration systems. 

At the Leduc plant we use diethylene glycol with a four- 
stage contacting column. Vacuum regeneration provides a 
99 percent lean DEG. This system is shown in Fig. 3. In the 
bottom section of the contactor wet gas is contacted with 
lean DEG. In this section the gas temperature is maintained 
at about 2 F lower than the DEG temperature to prevent 
hydrocarbons from dissolving in the glycol. The dehydrated 
gas enters the second section of the contactor through a 
chimney tray and is contacted with a downcoming stream of 
wet compressor condensate, thus removing the water from 
the condensate. In the third section of the tower, the gas is 
again contacted with lean DEG to remove the water picked 
up in the previous section. The gas out of the top of this 
third section contains about five pounds of water per million 
cubic feet, which at the tower pressure of 535 Ib represents 
a dew point of 13 F. This gas is then chilled and returned to 
the top section of the tower where it is contacted with chilled 
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REDWATER PLANT DEHYDRATION SYSTEM 
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DEG to provide an off gas with a dew point of —34 F which 
is equivalent to a water content of less than one pound per 
million cubic feet. The total water removed throughout the 
entire contactor is about 30 Ib per million cubic feet and 
results in glycol consumption of only one pound per mil- 
lion cubic feet. At a total glycol rate of 0.5 gal per Mcf this 
column, which is 48 in. in diameter, has handled 35 MMcf 
per day of gas plus 41,000 gal per day of condensate. It 
should be noted that the final condition of the gas is actually 
better than required for either the refrigeration process or 
for ges sales and in effect this system is somewhat more 
efficient than would usually be provided. 

In the Redwater plant we have a somewhat simpler dehy- 
dration system, as shown in Fig. 4. The wet gas is dehy- 
drated in a conventional diethylene glycol contactor utilizing 
97.5 percent lean DEG as provided from a standard pack- 
aged-type atmospheric regenerator. This unit reduces the 
water content of the gas to about six pounds per million 
cubic feet. The dehydrated gas joins the wet compressor con- 
densate prior to entering the gas fractionator and upon 
commingling with the condensate, the gas picks up the water 
and carries it up through the fractionator. The top tray tem- 
perature of the gas fractionator is 34 F and at high gas rates 
hydrates have been experienced at this point. Although this 
problem could be alleviated by raising the feed gas tempera- 
ture which in turn raised the top tray temperature, the basic 
difficulty arose from insufficient settling time in the third 
stage compressor scrubber, which at high throughputs al- 
lowed free water to carry over with the hydrocarbon con- 
densate. A coalescer was therefore installed in the conden- 
sate line between the third stage scrubber and the gas frac- 
tionator. Returning to the top tray of the gas fractionator 
it is apparent that the gas at this point is very close to being 
saturated with water vapor picked up from the condensate. 
This indicates a water content of about 17 Ib per million 
cubic feet which would definitely cause hydrates in the reflux 
condenser operating at 0 F. The design therefore provides 
three trays of additional glycol contacting at the top of the 
gas fractionator which reduces the water content to two 
pounds per million cubic feet, or a dew point of —17 F. In 
spite of a wire mesh screen located at the top of this glycol 
section, DEG carried over to the condenser, resulting in 
periodic icing up of the tubes with subsequent loss in ef- 
ficiency. The addition of a two-inch fiber glass pad to the 
wire mesh demistifier has effectively reduced this carry-over 
problem. 


3. Winter Operation 
Perhaps one of the most prominent features of a Western 
Canadian gas processing plant is the fact that it is almost en- 
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George M. McPherson joined 
Imperial Oil Limited after 
veraduating from the University 
of British Columbia in 1949 with 
a BASc in chemical 
engineering. He has since been 
associated with the various 





engineering phases of evaluating 
and developing natural gas 
projects, and for the past two 
vears has been regional gas 
engineer for the Producing 
Department, Western Region 


urrely housed. In fact, we even provide a certain amount of 
maintenance and working area within compressor buildings 
and process buildings. Any equipment, such as portions of 
columns or portions of heat exchangers, which does pro- 
trude outside of the building must be thoroughly insulated, 
although insulation of the building itself is not necessary 
Che type of buildings usually used are of steel framework 
sheeted in with galvanized iron and in the normal gas pro 
cessing plant will represent nearly 15 percent of the total 
direct plant costs. This cost factor becomes particularly im 
pressive when considering the currently popular midget-size 
packaged plants, and we are somewhat envious of the low in 
stalled costs reported for such plants in warmer climates 

In some cases the buildings will not require any heat other 
than that provided by the process equipment. For example, 
in small compressor buildings the engine heat is sufficient, 
particularly if the compressor is air cooled and hot air can 
be directed inside the building. In this case, however, there 
must be provision for compressor shutdown in cold weather 
such as crank case heaters in the compressors and anti-freeze 
compounds in any circulating cooling water 

Foundations for towers, vessels, compressors, etc., must 
be carried below the frost line at a depth of from 6 to 8 ft 
in order to avoid frost heaving. These foundation require 
ments were simplified somewhat in Imperial’s Smiley plant 
which is small enough to enable the equipment to have been 
consolidated on four structural steel skids. The skids have 
been placed on 18-in. concrete slabs, which in turn are sup 
ported by concrete piling extending below the frost line 
The process in this plant includes compression, dehydration, 
refrigeration and the stabilization of a natural gasoline prod 
uct. The plant was actually fabricated on skids in Edmon 
ton and transported by truck some 250 miles to the Smiley 
Site. 

Cooling tower operation can be troublesome as a result 
of the louvres becoming encrusted with ice. Some operators 
utilize reversible fans and periodically blow air backward 
through the tower to de-ice the louvres. We use a Zero pitch 
on the tower fans in the wintertime and simultaneously close 
in all the louvres on the prevailing wind side to prevent the 
ice from forming. In our most recent installation the louvres 
were built out from the side of the tower in a “doghouse’ 
fashion which removes them from the path of the dripping 
water and helps to prevent the ice from forming. Water cit 
culation should not, of course, be stopped for any appreci 
able time unless some means of heating the cooling tower 
basin is provided, nor should the cooling fans be stopped as 
this results in a thickening of the lubricant. 

In certain chemical treatments of cooling and process 
water, such as lime treatment for water softening, the tem 
perature must be kept above 50 to 60 F and heating of the 
water is sometimes necessary during the winter in order to 
maintain these temperatures 


Gas Gathering 


In the operation of oil field gas gathering systems it ts not 
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usually feasible to dehydrate the gas before it enters the pipe- 
line. These lines, and particularly those gathering gas from 
treaters where the gas is water saturated, are subject to 
freeze-offs during the winter. As a routine design precaution 
we provide a minimum line size of 3-in. diameter, regard 
less of the calculated design size. In spite of this lateral line 
freeze-offs in the Redwater gathering system during winter 
months have resulted in a considerable loss of the gas load 
to the plant. In some instances the lines did not clear until 
the month of June. It is noted that once the gas reached the 
larger diameter main lines no further difficulties were experi- 
enced. Although alcohol or glycol injection can loosen these 
blockages, we have found such remedies to be expensive 
We are now experimenting with aerial cooling sections on 
the gas line off of the treaters in order to pre-cool the gas and 
knock out any free water before it enters the underground 
pipeline 
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Tomorrow’s Gasoline Plants 
Fully Automatic? 


Can a gasoline plant be designed for fully automatic, un 
attended operation? There’s no doubt that the basic hard- 
ware is available. The pipeliners have pioneered unattended 
operation of gas engine-compressor units that include fully 
automatic sequential start-up and shut-down. It’s only a 
matter of time before process stream analyzers that can be 
used to automatically control fractionator operation will be 
‘off-the-shelf” items 

Data processing units and process computers can handle 
almost every routine control function that is now handled 
by human brains in todays “open loop” systems. And, what 
such fully automatic systems could not handle — save the 
most extreme emergencies could be accomplished by 
telemetering into a central station that could conceivably 
handle a half dozen or more plants. 

Small plants offer the most promise. There is a definite 
trend toward smaller plants with only a minimum of frac- 
tionation. Quite conceivably, a group of smaller plants with 
only absorption equipment and fractionation for lean oil re- 
covery could supply a central fractionating plant with a C 
natural gasoline stream. These remote plants could be fully 
automatic. 

Same principle has and can be applied by use of remote, 
unattended satellite adsorption units that would supply a 
central facility with raw liquid feeds. 

Cost isn’t the only problem. Cost alone is a tremendous 
deterrent to installation of equipment for moving from just 
one operator per shift to none. But, moving away from the 
cost element, the ugly problem of how to design and pro 
vide for acceptable means of handling severe emergencies 
such as fire arises. 

One method of compromising that problem was developed 
by the operator of a catalytic reforming unit adjacent to a 
South Texas gasoline plant. While the operator works only 
one shift per day, warning lights and alarms are provided in 
his home, adjacent to the plant 

The know-how and the hardware for a plant with just onc 
resident operator is now available, and it’s probably only a 
matter of time before such practice will become widespread, 
especially in smaller and moderately-sized plants. Fully 
automatic operation remains a happy dream and will prob 
ibly remain so except in very small operations S.W.D 
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Liquid-Phase Butane 


Licensed by: Shell Development Company 


DESCRIPTION: This butane isomerization 


process requires only one 
reactor of a new design, as compared to the 


earlier form of the process, which used three 
stirred reactors. Substantially higher conver- 
sion of normal butane to isobutane is claimed, 
and investment and operating costs are much 
reduced. 

Normal butane is contacted in the reactor 
with liquid catalyst consisting of a solution 
of aluminum chloride in antimony trichloride. 
Anhydrous hydrochloride is added to the mix- 
ture as a promoter. The reaction produces 
isobutane with hardly any products boiling 
outside the butanes. 

Dried normal butane, heated to about 
180°F, is passed through the catalyst scrub- 
ber and charged to the reactor vessel. A small 
sidestream of catalyst from the reactor is 
contacted with the heated feed in the catalyst 
scrubber to recover AICI; and SbCI;, leaving 
only a small amount of sludge which is re- 
jected periodically from the bottom of the 
scrubber. 

Simple fractionation removes catalyst from 
the isomerizate from the third reactor vessel. 
Recovered catalyst is recycled to the first 
reactor vessel. Following light ends removal 
and HCl stripping, the isomerizate is cooled 
and caustic washed. 


FEED SPECIFICATIONS: 


Recommended 
Maximum 


Unsaturates 0.05 Mol % 
Sulfur 0.005 Wt. %, 
Water 0.001 Wt. % 
iCs+ 1.0 Mol % 


TYPICAL MATERIAL BALANCE: 
Feed Product 


wWt.% Vol.% Wt.% Vol.% 
05 0.06 

5.00 5.18 60.50 61.47 
94.65 94.50 37.79 36.99 
35 32 1.61 1.48 
=: _0.08 

100.00 100.00 100.00 


UTILITIES AND CHEMICALS: 

Per B Net 

Isobutane 
Steam (100 psig) 180 Ib 
Cooling water (30°F rise) 560 gal 
Power 1.3 kwh 
AICI, 0.10 Ib 
SbCl, 0.04 Ib 
HCI 0.04 Ib 
NeOH 0.01 Ib 


SERVICE FACTOR: 95 Percent 
CAPITAL COST: Bare equipment for a !,000 


BPD isobutane plant is estimated to cost 
about $160,000, excluding contingency. 


ROYALTIES: 


Running: 10¢/B Net iC,Made 
(5¢/B if Sale to U.S. Gov't.) 


Paid-up: 50¢/Annual B Net iC, Prod. Cap'y. 


isomerization-ll 
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Licensed by: Esso Research and Engineering Company 
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Graver's assignment for this refinery included seven double-deck floaters, eleven cone roofs and one Graversphere®. 


The Key to Low Vapor Losses 
When Throughput Is High... 


Minimizing vapor losses, particularly when daily throughput is high, can 
substantially increase refinery profits. 


Prominent in the refinery above are seven modern Graver Double-Deck 
Floating Roof Tanks, long proved most effective with Graver’s Vapor-Stop 
Seal in controlling vapors. The double-deck design eliminates standing losses 
and minimizes filling losses. In hot sunshine, the double deck offers important 
insulating advantages. In heavy rain or snow, the double deck provides addi- 
tional buoyancy and stability for the roof. Drainage is positive—to a sump 
in the center. 


When you figure Graver Double-Deck Floating Roof Tanks for your 
product storage, you are assured of the most efficient tank of this design that 
you can buy. May we prove this? 





Dulin for the Future on GRAVER TANK & MEG. CO.INC. 
EAST CHICAGO, INDIANA «~ New York « Philadelphi 
a Century of Craftsmanship Edge Moor, Delaware « Pittsburgh « pon « Detroit ae 


. Tulsa « Sand Springs, Oklahoma « Houston « New Orleans 
in Steels and Alloys Los Angeles « Fontana, California + San Francisco 
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|. Cooling Tower Heat Balance 


TOWER PERFORMANCE 


Maxey Brooke, 


MANY ARTICLES about cooling 
towers have been written for the bene- 
fit of design engineers. When a tower 
has been built and put into operation, 
the responsibility of the design engi 
neer ceases. But the operating engineer 
must work with the tower for the dura- 
tion of its life. If the tower continued 
to operate under design conditions, he 
could use the same data as the design 
engineer. Unfortunately, these condi- 
tions seldom exist 


Operations change — The operating 
engineer is faced with a variety of 
problems that could not be anticipated 
during the design of the tower. Among 
them are 


1. The heat load on the tower is 
increased either because new 
units are added to the plant 
which it services, or the old ones 
are operated at greater than de 
sign capacity 
Unusual weather imposes higher 
wet bulb temperatures for longer 
periods than those for which the 
tower was designed 


Mechanical wear and/or failures 


C-40 


Sweeny, Texas 


often make it necessary to op- 
erate the tower with lower air 
and/or water flows than those 


for which the 


signed 


tower was de- 


Changes in plant operation some- 
times makes it necessary to pro- 
duce a cold water temperature 
below design conditions. 


Effect on performance The op- 
erating engineer must know what effect 
these operating changes will have upon 
the cooling tower's performance. He 
must also be able to predict the capa- 
bilities of the tower under changed 
conditions. 

Before examining the effect of op- 
erating variables, it is well to review 
the theory of cooling tower operation. 

The heat balance around a mechani- 
cal draft cooling tower can be repre- 
sented by the equation 

Gdi,; = Le,dt, + c,db (ty, —t,). (1) 

If the second term on the right can 
be ignored and L assumed constant 
Gdi,, = Le, dt, (nearly) (2) 

Che mass balance around the tower is 
Gdi, Ka(i; i) dV (3) 


Substituting Equation | in Equa- 
tion 3 
Le, dt, Kati, — i) dV (4) 
Solving Equation 4 and integrating 


with c,, 1.0 for water 


Ka\ dt, 
I iy 


[he left side of Equation 5 has been 
named the “tower characteristic.” 

This process is represented graphic 
ally in Fig. |. The saturation curve on 
this diagram shows the relationship be- 
tween the temperature and enthalpy of 
saturated air. Data for constructing this 
curve is given in Table 1. 

This curve applies to the air film sur 
rounding the water and so becomes the 
water-operating line, limited by the 
hot-and-cold-water temperatures 
points A and B. The origin of the air 
operating line, point C, is vertically be 
low B and positioned to have an en 
thalpy corresponding to that of the 
entering wet bulb temperature. The ver- 

*Also see “Tables Speed Cooling Tower Ca 


ulations” by Maxey Brooke, The Refining Engi 
neer, Vol. 29, No. 12, p C-23, November, 1957 
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tween these two values is such that they 


TABLE 1, Enthalpy of Moist plot as a straight line on log-log paper 
(Saturated) Air. 


Hot water temperature, | 
“Tower characteristic.” It is neces Cold water temperature 
Wet Btu Wet Btu sary to know the “tower characteris ar +o ay ata 
want - want : tic of any given oom in order to pre lemperature, air out, | 

ict its performance. This is rather dif- 
3U = 92 - 1. ficult to do with the information given 
34 12 59 ~~ ' in the theory, Woods and Betts (The 
36 13 84 Engineer, London, March 17 and 24, 
38 14.32 Sb 50.66 1950) have prepared a nomograph, I Enthalpy (air in — air out) 
pr et - 33.5 Fig. 2, from which KaV/L can be G ~~ Temp. (water in — water out) 
“ 17 15 92 : easily determined. (6) 
18.16 94 5 Assume a tower operating with a 
6 4.9: 20 F range, a cold water temperature The enthalpy values from Table | 
o 0S. of 80 F, and at 70 F wet bulb. A are used 
102 straight line may be drawn through 
104 } the chart connecting these values. If 
106 3.42 L/G is calculated to be 1.00, a KaV/I 
a may be determined by a line through 
112 L/G = 1.00 and parallel to the given 
114 line.”.KaV_L = 1.42. If the wet bulb 
on 73 temperature drops to 50 F, L/G and 
120 KaV/L can be assumed to remain con- From these values, the KaV/L can 
125 stant. A new line parallel to the origi- be taken from Fig. 2 
130 nal will show that for the same range, 
the cold water temperature will drop 
to 70 F. 
Here are four sets of data taken on 
tical distance B-C represents the initia! the same cooling tower under different 
driving force (i —i). As the water is operating conditions: 
cooled one degree, the enthalpy of the 
air is increased one Btu multiplied 
by the ratio of pounds of water per 
pound of air, so the L/G ratio is the 
slope of the operating line. Point D, 
representing the air leaving the cooling 
tower, is the point on the air-operating 
curve vertically below point A. The 
projected length C-D is the cooling 
range. The coordinates refer directly to 
the temperature and enthalpy of any 
point on the water-operating line but 
refer directly only to the enthalpy of a 
point on the air-operating line. The 
corresponding wet bulb temperature 
of any point on C-D is found by pro- 
jecting the point horizontally to the 
saturation curve, then vertically to the 


From these data, the LG ravio Can 
be calculated from the formula 
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resented by the area ABCD in the 
diagram. This value is a characteristic 
of the tower varying only with the L/G 
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ratio. 

For example, an increase in entering 
wet bulb temperature moves the origin 
C upward and the line C-D shifts to 
the right to maintain a_ constant 
KaV_L. Or, if the cooling range in- 
creases, line C-D lengthens. At a con- 
stant wet bulb temperature, equilibrium 
is established by moving the line to the 
right to maintain a constant KaV/L. 

On the other hand, a change in the 
./G ratio changes the slope of C-D 
and the tower comes to equilibrium saa oe oat 
with a new KaV_/L. The relation be- L 
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KaV/L 
FIG. 3. Relation of L/G to KaV/L. 


If L/G is plotted against KaV/L on 
log-log paper, a straight line with a 
slope of approximately 0.5 results, In 
this example the slope is 0.65. 

It is now possible to predict the per- 
formance of the tower under any op- 
erating condition. Since this tower op- 
erates with LG ratios of between 1.5 
and 2.0, these two values and an in- 
termediate value of 1.75 will be used. 
From Fig. 3, the KaV/L values cor- 
responding to the L/G ratios are 


fa Ka) I 
71) 1.45 


i.75 1.0 
> OO 0.91 


Three standard wet bulb tempera- 
tures 60, 70, and 80 F and four 
standard ranges, 5, 10, 15 and 20 
F are selected. From Fig, 2, the cold 





Nomenclature 


a= area of transfer surface per 
unit of volume, sq ft/cu ft 


= heat capacity, Btu/(Ib) (F) 


gas mass velocity, lb dry air 
(hr) (sq ft cross section) 


> enthalpy of mixture of air and 
water vapor, Btu/Ib dry air; 
iy, At ty, Ig att, 

water mass velocity, Ib/(hr) 

(sq ft cross section) 


bulk temperature, F; t,, for 
gas temperatures, t,, for liquid 
temperatures 


V = volume of tower, cu ft 
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d. J 





6 
WwET 


BULB TEMPERATURE, °F 


FIG. 4. Variation of cold water temperature with wet bulb tem- 


perature L/G — 1.75 


water temperatures can be determined 
for each of the 45 values. These values pe 
are tabulated below. 


L/G=2.00 L/G L/( 
WB CW R- WB CW WB 
00 7 5 60 69 5 60 5 | 
60 10 60 60 
60 15 0 ( 5 60 
60 20 60 ) 60 
70 7 5 70 70 
70 3 10 70 2 70 
70 15 70 5 1 70 
70 9 1) 70 5 » 70 
80) 5 SO ) 5 xO 
SU YI 10 SU 0 1 SU 
8 694 
SO 96 20 SO 


15 80 93.0 15 RO 


940 2 SO 


Predicting performance — Unfortu- 
nately there is no one simple method of 
showing all this data on one graph. It 
will be necessary to make several or to 
choose the variable in which you are 
interested. For example, Fig. 4 shows 
the variation of cold water tempera- 
tures with the wet bulb temperature at 
various cooling ranges for a cooling 
tower with a L/G ratio of 1.75 and a 
KaV/L of 1.08. Other such charts can 
be drawn as desired. 

At first glance, it might seem that 
some of the variables are neglected. But 
they can be calculated. For example: 
Hot water temperature = cold water 
temperature + range; Approach = cold 


Will cause the fe 
An increase in . 
this variable L/G 
Heat load... None 
Air rate Decrease 
Water rate 
Wet bulb 


Range 
Increase 
None 
None 
None 


Increase 
None 


THE 


water 


variables is tabulated below 


temperature bulb 


rature. 


- wet tem- 


Recapitulation — The steps neces- 


sary to predict the performance of a 
mechanical draft cooling tower are: 


For at least three operating condi- 
tions, determine the following tem- 
peratures. 

a. Hot water 

b. Cold water 

c. Atmospheric wet bulb 


d. Exhaust air 


Calculate the L/G ratio for each 
condition by Equation 6. 


Determine the KaV/I 
L/G ratio by Fig. 2 


Plot L/G vs KaV/L on log-log 
paper. A straight line should result. 


for each 


Select standard L/G ratios, ranges, 
and wet bulb temperatures. De- 
termine cold water temperatures 
from Fig. 2. 

Plot selected variables to determine 
tower performance under new con- 
ditions. 


Finally, the qualitative effect of the 
*x*** 


lowing change in this variable 


Approac! KaV/I lemp. air out 


Increase Decrease Increase 
Decrease 
None 


Increase 


Decrease Increase 
None 


Decrease 


Decrease 


None 
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Ohio University's 
executive development 
program is an intensive, 
four-week study for 30 
participants . . . 


* AA 


Thirty executives listen to management teacher. 


Use Case Discussion Technique 


E. T. Hellebrandt 


OHIO UNIVERSITY Executive De- 
velopment program, held in Athens, 
Ohio, is designed to give a group of 30 
business executives time to study to- 
gether intensively for a month. The 
program assists participants to become 
better executives when they return to 
their jobs and thus help meet the need 
for more broadly-trained personnel. 

Such study also helps to broaden the 
outlook of the individual participant by 
giving him: (1) An appreciation of his 
responsibilities in community, state, 
and national affairs; (2) A better un- 
derstanding of other areas of manage- 
ment outside his own specialty; (3) 
Improvement in his ability to think 
through problems that confront him in 
his job, whatever they may be. 

In its fourth year, the program is 
conducted by the case study and discus- 
sion method with guest speakers from 
business‘and education. Participants at- 
tend three business classes each day 
except Saturday, when only two classes 
are conducted and classes end at noon. 
The business classes are one and one- 
half hour sessions. A fourth session, 
three times a week, is offered in public 
speaking or rapid reading for the indi- 
vidual participant’s personal develop- 
ment. 

Areas covered include: (1) Distri- 
bution (marketing, advertising, retail- 
ing); (2) Human relations; (3) Labor 
and collective bargaining; (4) Finan- 
cial control; (5) Production, and (6) 
Business policy. 

The case study and discussion meth- 
od is most effective when the partici- 
pants are well grounded and prepared 
in the facts of each case. One factor 


Mr. Hellebrandt is chairman, department of 
management, Ohio University, College of Com- 
merce, Athens, Ohio. 
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contributing to the effectiveness of this 
Executive Development program is the 
use of study groups made up of five or 
six participants who, under the leader- 
ship of a faculty member, each evening 
discuss the cases that will be considered 
the following day. These groups are re- 
grouped every four days to permit con- 
tact with all members and instructors. 

At midpoint, wives of the partici- 
pants are invited to the campus for a 
weekend of activities. This includes a 
human relations case discussion spe- 
cially prepared for them and conducted 
by one of the faculty. In this way, the 
wives come to appreciate more fully 
the experience of their husbands. Dur- 
ing the rest of the weekend, a recrea- 
tional program is provided. 

Size of the group is limited to 30 par- 
ticipants, not more than two of whom 
may come from any one company, 
selected from as wide a variety of in- 
dustry and position backgrounds as 
possible. Since this is essentially a mid 
dle-management program, men se- 
lected are in the 35 to 45 age group 
with 10 to 15 years of business expe- 
rience. 

College degrees are not a prerequi- 
site for this program. It is suggested, 
however, that companies nominating 
men for the program select those in- 
dividuals whose potential has been fair- 
ly well established and who appear to 
be good prospects for top management 
positions. 

Dr. Karl H. Krauskopf, acting dean 
of the College of Commerce, is director 
of the program, and the core faculty 
is made up of senior professors from 
Ohio University and guest speakers 
and faculty, who have included: E. J. 
Laueson, chairman, Executive Com- 


mittee, Fuller, Smith & Ross, Inc.; J 
W. Newman, professor, Harvard Uni- 
versity, Graduate School of Business 
Administration; Dr. J. LeRoy Thomp- 
son, educational service director, Wall 
Street Journal; Dr. O. A. Ohmann, 
director, Organization Planning and 
Management Development, The Stand- 
ard Oil Company (Ohio); Dr. Keith 
Davis, professor of management, In- 
diana University. 

Participants are housed in a new 
dormitory, Voigt Hall, across the street 
from the air conditioned University 
Center Building in which most classes 
are held and where luncheon and din- 
ner are served in a private dining room 
Breakfast is in the Center cafeteria 
Recreational facilities include the air 
conditioned recreation room and bowl- 
ing alleys in the Center Building, the 
University swimming pool, a nine-hole 
golf course, and performances of the 
Ohio Valley Summer Theatre 

Participants in previous programs 
have come from all sections of the 
United States and from Manila, Philip 
pines. Companies represented have in 
cluded electric and gas utilities, grocery 
chain, manufacturing industry, oil, 
paper, glass, ceramic tile, office ma 
chinery, insurance and military instal 
lations. 

The next course will be held from 
July 6 through August 2, 1958 

Cost of the entire four-week period 
is $700, which includes board, room, 
tuition, and all instructional materials 
It is assumed that the companies will 
bear the entire cost. Registration may 
be made by addressing: Dean Karl H. 
Krauskopf, College of Commerce, 
Ohio University, Athens, Ohio. * * 
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CALCULATE PIPE STRESSES EFFICIENTLY 


Method given here is based on the new ASA Code for pressure piping. 
Here are ways to save time and labor in designing piping systems 


Part 1. Calculating Forces for a Three-Dimensional System 


K. Hao Hsiao 


Consultant, Pasadena, California 


PIPING SYSTEMS, as part of the equipment of modern 
pipeline stations, chemical plants, and refineries, are sub- 
jected to high temperatures, pressures and corrosive condi- 
tions. Thus, in order to prevent failure of equipment and 
withstand the great stresses due to thermal expansion, piping 
stress analysis has become increasingly important. 

Piping stress calculation by conventional procedure is a 
tedious process, prone to error: The analyst must face the 
monotony and labor of computing many rows and tables of 
figures, and go through the mechanical routine of solving 
simultaneous equations for each piping system. A fatal error 
in signs, which would require complete repetition of calcu- 
lations must be avoided. 

The methods presented here are based on the 1955 
American Standard Code for Pressure Piping. This code 
contains the following significant changes for previous 
codes 

1. Application of flexibility factor K and the stress in- 

tensification factor i (applied to all three perpendicu 
lar planes instead of only the plane of the elbow) 
The formulas and calculation of: The above factors 
K and i; characteristic factor h; allowable stress range; 
maximum expansion stress (controlling stress range); 
and hot and cold reactions. 

3. The phenomenon of self-springing. 

The procedures in this and future chapters are for effi- 
cient, time-saving tabulation and calculation of forces, 
moments and stresses in (a) three-dimensional systems con- 
taining elbows, (b) single-plane system subjected to expan- 
sion perpendicular to its own plane, (c) single-plane system 
with expansion in its own plane, and (d) square-cornered 
system, systems containing mitres, and systems containing 
piping of different diameters. 


Three-Dimensionail Piping Systems 
Consider the following piping system: 
CENTROID 


d 





¥ 


CENTROIO 
OF SYSTI 


a x «--- 
ot J 
z 


i 
i 
FIG. |. Simple three-dimensional system Y 
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Assume end “a” as fixed and end “k” as tending to expand.’ 
Then, the forces X, Y, and Z, which restrain the end “K” 
and prevent it from expansion, are transferred to the cen- 
troid of the system (behind abcdf plane), forming the 
centroidal axes of the system. In actual computation, how- 
ever, the original axes are used instead of the centroidal 
axes 

As shown by dotted lines in Fig. 1, the original arbitrarily 
chosen axes are such that two of the axes are in a plane 
containing the greatest number of branches, while the third 
axis is cO-linear with a branch perpendicular to this plane. 
Such a selection reduces many coordinate values in Table | 
to zero, thereby cutting down the time and labor required 
for calculations. The X, Y, and Z forces are obtained from 
the following equations 

AXEI 


m=. «8. i . (1) 
1728 


YI 7\ AvEI!. 


, ; 1728 


XI, 
AZEI 
XI YI,, + ZI, ——— « 
1728 
Dividing Equations |, 2, and 3, by line inertias I,, 1, 
and I,, respectively, and using E,. for E, according to the 
1955 ASA Code for Pressure Piping, we obtain 
I 


7 bx 
I 


A.E.I 
a 
A,E.I 
1728 1, 


4,E.! 
1728 I, 


Calculation of Line Inertias 

The calculation of line inertias in Equations 4, 5, and 6 
is based on Equation and the operations are tabulated 
in Table | (See Example 1). The solution for X, Y, and Z 
forces is also given in Table |. The calculations of coordi- 
nates x and y of the centroid of the system in XY plane 
with respect to the original axes are based on the last two 
equations in Equation 7 and those in other planes are ob- 
tained in a similar manner. 


All piping systems in this paper are assumed to be fixed at both end 


(for flexibility) where force moments and torques occur. Howeve one 
end of each system i hown as temporarily free to expand in order te 
determine the directions of t X, Y, and Z resisting expansion at 
that end. These forces are sferred to the centroid of system, where 
there is no moment or 


Spielvogel, W. S. Piping Stress Calculations Simplified.” 
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PLANE EQUATION Equation 7. 
i= all elbows i= elbows li plone (= all branches i= branches _L plane i= all elbows 


XY Wiest) is +B) . + 0.3 “> 4) 


+ 
2 
yi Liy¥i Liyi® yi 
izelbows plone i=al! branches i= branches lL piane 


+B + + 0.3 
yi LiYi LiYi 





I}= SAME AS ABOVE 
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xZ st) os +P) oe fe. +0.3) a2 -2 "is +P) +), +03 


2h 





YZ Iv SAME AS ABOVE 


ENTIRE Bi ee 
system ix * ix +x + 
ENTIRE i ah 

system "ly tly +i7+ 
ENTIRE 
SYSTEM 


2 I 
i2 +7 


I,* 1, +17 ? 
iz all elbows i= elbows il plane i= all branches i= branches lL plane 
Ixy =o +B + + 0.3 
XiyYi xiYi LiXi¥i Li Xiyi 
i= all elbows t= elbows Ii plane i= all branches i= branches lL plane 
-f E +p 


+ + 0.3 
Xj LjixXi Lj Xj 
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i= all elbows i= elbows li xy i= all branches i=branches -L XY 
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i= all branches i= branches -L XY 


+ + 0.3 
Lj Lj 


i= all elbows i= elbows Il XY = all branches i= branches L XY 
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t= all branches i= branches LL XY 
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TABLE |. Moments and Products of Inertia; Forces. 


agro 


For clarity of presentation, the subscript is defined only 
over the summation signs for I’, and I,, ae are meant (but 
not repeated) for terms below them. 

It is seen, from the above equations, that the numerical 
values for branches in torsion in each perpendicular plane 
(“branches | plane’) is increased 30 percent to take into 
account their torsional effect on flexibility. Such increases 
in flexibility are tabulated in rows (2), (4), and (6) in 
Table 1. 

When a piping system contains circular 90-deg elbows 
or quarter bends, each of these elbows contributes greater 
flexibility in bending than that of its true length to the sys- 
tem. This increased flexibility of elbow is accounted for by 
using a Virtual Length “KL,,” which is used in calculating 
line inertias in the plane of elbow. The flexibility factor 
“K” and the actual length of elbow “L,” are defined below, 
with the condition that K > 1. 


1.65 


Where the characteristic factor “h” is 
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FIG. 2. An elbow parallel to XY plane. 


For example, for the elbow shown in Fig. 2, “KL,” is its 
virtual length in calculations for line inertias in XY plane. 
The elbow in Fig. 2 is completely in bending in XY plane 
and only partially so in XZ and YZ planes, i.e., the elbow is 
half in bending and half in torsion in the latter two planes. 
Since the flexibility factor for an elbow in torsion is unity,* 
its virtual lengths in XZ and YZ planes are (* = 
The equation for I’, in XY for all elbows in the entire piping 
system then takes the form shown on the following page 
(equation 11). 
Combining Equation 11 with I’, for the straight branches in 
the system, we have the expression for I’, in Equation 7. 
The sum of oe in flexibility for elbows in their own 
= elbows || XY 
plane XY, i BS Vj is tabulated in row (8), and 
those in the pal two en are in rows (10 )and (12). 
The numerical values in rows (2), (4), (6), (8), (10), and 
(12) result in the different final values for each plane, tabu- 
*Some experts advocate the use of factor 1.8, which is the same as the 
flexibility factor for a straight branch in torsion. Before the publication 
of the 1955 ASA Code for Pressure Piping, piping engineers used (1) 
a smaller value of K at a low h value for in-plane bending of elbow, (2) 


factor of unity for transverse bending, and (3) factor of 1.3 for torsion; 
hence, the virtual length was KLa and transverse virtual length was 


141. 
(*) La os 1.15 La. 
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FOR NUCLEAR NEEDS of Knolls Atomic Power 


Laboratory, M.W. Kellogg was given the exacting assignment of designing © 


and fabricating this complex closure for a “Proof Test Reactor 5 ee Gee id ar i 
a closure lat would open or close in JV 

Pressure Vessel.” Kellogg also fabricated the complete 32!5-ton unit. es — me ore gg nll ares 
” ade 0 ype 3 stainiess, the closure has 

If these specialized skills suggest a solution to a difficult problem 34 pipe connections, with many holes bored 


to tolerances of .002 in 
in nuclear equipment or chemical processing equipment, 
call Kellogg’s Fabricated Products Sales Division. 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company I le 7 nioe K go international ¢ 
Soctete Kellogg, Paris e Companhia Kellogg Brastietra, Rio de Jane 
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wns i= elbows li XZ, YZ i= elbows ii XY i= elbows i! XZ, YZ i=elbows ll XY 
ty (“)e. ) ' +KLo ) % + KLy 


Yi yi* yi yi 


# elbows i= elbows I! XY L= all elbows i= elbows li XY 
_ 7 +B -yia 
yi? d yc Yi 


Where 


«=( a: ig Age ae ter (= — ! (K>1) 
"fe 
p ( ; 


lated respectively in rows (16), (20), and (24). These final 
values are used to compute line inertias in rows (19), (23), 
and (27). 

It is to be noted that the x, y, and z coordinates of the 
centroids of elbows are tabulated in “Lx,” “Ly,” and “Lz” r(1 + cot @) _ 
columns in the “elbows” section of Table 1, i.e., L 1 for R : 7 see ee OY) 
all elbows. rr 

The flexibility factor “K,” the characteristic factor “h” The above formulae can be applied in Equation 7 and 
and the effective length “L,,” of a mitre bend with a 45-deg Table | for the calculation of line inertias for a system con- 
center-line are: taining mitre bends. 


where R for the mitre bend is defined as: 


Nomenclature R — radius of curvature of elbow or quar- 


l Length of each piping branch (ft). 

x, ¥,zZ = coordinates of the centroid of each 
piping branch or elbow with respect to 
the original arbitrarily chosen X, Y, 
and Z axes (ft). 
coordinates of the centroid of piping 
system with respect to the original 
arbitrarily chosen X, Y and Z axes (ft). 
moments of inertia of the system about 
its centroidal axes (ft®). 
products of inertia of the system about 
its centroidal axes (ft*). 
centroidal moment of inertia of 
branches parallel to Z-axis (ft*). 
centroidal moment of inertia of 
branches parallel to Y-axis (ft*). 
centroidal moment of inertia of 
branches parallel to X-axis (ft*), (1, 
I,, and I, are 12 times the true values). 
sums of centroidal moments of inertia 
of elbows about their own respective 
neutral axes (ft*). 
number of elbows in planes parallel to 
the axis of I.,,. 
number of elbows in planes perpen- 
dicular to the axis of I... 
sums of centroidal products of inertia 
of elbows parallel to the plane of in- 
ertia (ft®). 
total thermal expansion of the system 
in the X, Y, and Z directions respec- 
tively (in.). 
modulus of elasticity of the piping ma- 
terial at operating temperature or in 
the hot condition (psi). 
modulus of elasticity at installation 
temperature or in the cold condition 
(psi). 
moment of inertia of the cross-sec 
tional metal area of the pipe (in.*) 
section modulus of pipe (in.*). 
outside diameter of pipe (in.). 
thickness of pipe wall (in.). 
mean radius of pipe (in.). 
temperature (F). 
thermal expansion in 100 ft of pipe 
due to a rise from installation tempera 
ture to Operating temperature (in. per 


ter bend (ft). 

forces due to expansion (ib). 

bending moments due to X, Y and Z 
forces in XY, XZ, and YZ planes 
(One of these moments is actually a 
torque) (ft-lb). 


= relative force values. 
M’ sy, M’xs, M’;s = 


relative moment values in XY, XZ, 
and YZ planes. 

relative and absolute values of com- 
bined bending moments at point “d” of 
the system (ft Ib). 

relative and absolute values of torque 
at point “d” (ft Ib). 

characterisiic factor. 

flexibility factor. 


= actual length of elbow or quarter bend, 


or effective length of mitre-bend (ft). 


= stress intensification factor. 
= transverse virtual length (ft). 
= differential virtual length (ft). 
- one-half angle between adjacent mitre 


axes (deg). 


= cold spring factor. 


values of X force in hot and cold con- 
ditions (Ib). 

blending stress (psi). 

corresponding torsional stress (psi). 
expansion stress at any point of the 
system; maximum expansion stress of 
the system, i.e., controlling stress range 
(psi). 

allowable stress range (psi). 

Stress range reduction factor (f I 
for 7000 or less temperature cycles 
over expected life of piping). 
numerals each representing one row of 
figures. 

symbols each representing one numeri 
cal value. 


- symbol representing three values A, 


B, and 
symbols each representing three values 


- total number of elbows in a system. 


100 ft). = number of elbows parallel to XY plane. 


Part 2 will be in the June issue of The Refining Engineer. 
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TECHNICAL PAPERS HIGHLIGHT 
WPRA'S 46th ANNUAL MEETING 


AN OUTSTANDING PROGRAM of 
technical papers, sound advice on cur- 
rent industry problems and good les- 
sons in human values was presented at 
the Western Petroleum Refiners Asso- 
ciation annual meeting, in San Antonio, 
Texas, March 24-26. A total of 12 
technical papers were presented to the 
asphalt symposium, a fuel products 
session and two meetings on proc- 
essing.* 

Adequacy of asphalt producing ca- 
pacity was questioned in a paper pre- 
sented before the asphalt symposium by 
S. W. Downer, III, editor of The Re- 
fining Engineer. “There will be some 
problems in meeting the increased de- 
mands resulting from the Federal Inter- 
state and Defense highway construction 
program. Tankage will have to be built 
and juggled around. Increased capacity 
may be desirable in certain areas (the 
Deep South Midwestern States) to meet 
expected shortages and or to reduce 
predicted high seasonal storage require- 
ments. Crude oils may have to be 
changed around, along with yields - 
mainly backing asphalt out of residual 
fuel. And, shipping and blending fa- 
cilities may not be consistent with the 
desire to provide prompt, efficient cus- 
tomer service,” he declared. (This paper 
will be in the next issue of The Refin- 
ing Engineer.) 

Thomas F. McGarey of Cities Serv- 
ice Oil Company told the symposium 
that “we have nothing to be ashamed 
of when we espouse its (asphalt’s) 
usage. A superior product at a mani- 
fest saving of billions of dollars to the 
taxpayer—what better sales presenta- 
tion was given to any industry? 

“We, in the asphalt marketing phase 
of the petroleum industry, would 
warmly welcome those who are not 
now supporting The Asphalt Institute,” 
McGarey said. He pointed out that 
while the vast percentage of asphalt 
refiners are members, that there are 
some outstanding exceptions. 

McGarey was joined in telling of the 
many advantages of asphalt paving by 
Dr. Jesse E. Buchanan, president of 
The Asphalt Institute. One danger of 
the current method of Federal aid is, 
he believes, that some states would let 
cost considerations “go by the board” 
since the Federal government would be 
picking up 90 percent of the tab for 

*For complete program, see The Refining En- 
gineer, March 1958, page C-56. Copies of papers 


are available in limited quantities from the 


WPRA, 1428 Hunt Building, Tulsa, Oklahoma 
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the interstate and defense highway 
system. He pointed out that the New 
Jersey Turnpike saved $46,000 per mile 
by using asphalt paving rather than 
other types. “The oil industry, The 
Asphalt Institute and the public all 
have a vital interest in the successful 
completion of the road program,” 
Buchanan emphasized. 

Design of today’s automobiles was 
scored by K. G. Mackenzie, president 
of the Chicago firm that bears his name. 
Speaking at a session sponsored by the 
Motor Fuels and Diesel Fuels Com- 
mittees, Mackenzie stated that “the 
American automobile as at present de- 
signed is a most inefficient mechanism 
for transportation.” He claims that 
many of the Detroit designs cause seri- 
ous problems in servicing, safety, econ- 
omy of operation, underhood tempera- 
tures and meeting octane requirements 
(chemically rather than mechanically). 
Mackenzie challenged the petroleum 
and automobile industries to recognize 
these common problems along with 
others on fuel volatility and crankcase 
draining frequency, calling for inter- 
industry cooperation to be raised to 
the highest level. 

Referring particularly to specifica- 
tions and rating of lubrication oils, 
William S. James called for use of two 
“languages,” one in customer terms 
and the other in engineering terms to 
keep in step with advancing technology 
without disturbing the customer and 
the service station attendant. An ex- 
ample of such confusion, he declared, 
is the “multi-vis” crankcase oils. Multi- 
ple-valued technical terms should be 
clarified and non-technical interpreta- 
tions provided to the public. 

Work recently done in DuPont's 
Petroleum Laboratory on correlation 
of laboratory and road ratings of motor 
fuels was discussed by D. I. Pastell. 
He said that the Modified Uniontown 
octane numbers are the best indication 
of customer acceptance, giving this 
overall, average correlation with lab 
ratings for 1958 cars: Road Rating 
0.834(0.62 R.O.N. + 0.38 M.O.N.) 
17.1. Pastell also showed how operat- 
ing variables in engines can effect fuel 
requirements and how lab ratings of 
individual blending stocks 
with road ratings. 

A set of performance parameters 
developed by Phillips Petroleum Com- 
pany rating motor fuel quality from 
the standpoints of engine starting, 


correlate 


warm-up, acceleration and vapor lock 
control were presented by T. W. Legat- 
ski. The paper, co-authored by O. ( 

Bridgeman and E. W. Aldrich, also 
with Phillips, pointed out that there is 
a marked lack of uniformity in per- 
formance quality at different seasons 
throughout the country, even after cor- 
recting for differences in ambient tem- 
perature. It was concluded that lack of 
uniformity is caused by inadequate 
technical understanding of ambient 
temperature effects and lack of re 
quired volumes of suitable blending 
stocks at all seasons of the year. 

Processing requirements and costs 
for making motor fuels — present and 
future — were provided in a paper 
prepared by W. J. Service, R. E. Payne 
and W. E. Askey, all of The Pace Com- 
pany, Houston, Texas. “A typical Gulf 
Coast refiner can produce motor gaso- 
line with predicted quality require- 
ments (104.5 and 97.5 R.O.N. for 
premium and regular, respectively) 
through 1963, using presently available 
commercial processes,” they said. Mov 
ing from a base-case 50,000 bbl per 
day refinery, they presented capital and 
Operating cost increases associated with 
attaining increasing octane quality re 
quirements. 

A continuous flash point instrument 
and an instrument for measuring end 
point were described in a paper “In- 
struments for Heater Oil Production,” 
by S. F. Kapff and J. C. Rhodes, with 
Standard Oil Company (Indiana). Both 
are used to control heating oil side- 
streams, are especially valuable when 
production is to be maximized. In- 
stalled at the operating unit, the flash 
point unit reads out every three min- 
utes while the batch end point meas 
urement requires about 18 minutes 
Only time required for the operator 
on the latter instrument ts the few 
seconds used in pouring in a sample 
and pressing a starter button 

Universal Oil Products spokesman 
Henry Grote introduced to the process- 
ing session two new processes Alkar 
and Butamer. (Both are discussed in 
further detail on page A-1 1.) The Alkar 
process provides for catalytically react- 
ing ethylene in deethanizer tail gas 
from catalytic cracking with benzene 
to form monoalkyl benzenes for use in 
petrochemicals manufacture while the 
Butamer process uses a platinum-con 
taining catalyst for isomerization of 
normal butanes to iso-butanes. * * * 
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DESIGNED AND BUILT IN JUST SIX 


CATALYTIC 


new 


chemical 


plant 


Undivided responsibility for 
engineering, procurement and 
construction services enabled 
CATALYTIC to build a new, 
operating chemical plant in just 
six months! 

This unique performance called 
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for precise coordination between 
the client and the contractor—to 
CATALYTIC, this project was a 
welcome opportunity to meet the 
challenge of on-time, on-budget 
performance ...to show SKILL, 
EXPERIENCE and IMAGINATION 
at work. 





Philadelphia 2, Pennsylvania 

Baton Rouge, Louisiana 

Toledo, Ohio + Tulsa, Okiahoma 

im Canada: Catalytic Construction of 
Canada, Limited; Sarnia, Ontario; 
Toronto, Ontario; Montreal, Quebec 
Catalytic On-Time...On-Budget Services 
for the metallurgical, chemical petrochemical 
and oil refining industries: Project Analysis 





Process Development; Process Design; Eco 
O N S he | O N O M PA N Y nomic Studies; Engineering; Procurement; 
| J ( : Construction. 
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FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE 
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> Douglas P. Bailey has been named 
manager of the purchasing department of 
The Texas Company. He was previously 
manager of the operations division of the 
company’s refining department. 


> Dr. Roger W. Richardson has been ap- 
pointed manager of the office of refinery 
liaison in Esso Research and Engineer- 
ing Company. He had been associate 
manager of the unit. Esso Research is the 
central scientific affiliate of Standard Oil 
Company (New Jersey). 

Three scientists and two engineers of 
Esso Research and Engineering were 
named associates, a technical position 
awarded to men of outstanding talents in 
research or engineering. Three of the 
men have been named research asso- 
ciates. They are Herbert H. Vickers, 
Oliver G. Lewis, and William G. Dukek 
Jr. The two recently-named engineering 
associates are Moss F. Sheely and Earl 
M. Hawkins. 


> Dr. Raymond Wynkoop has joined 
Sun Oil Company’s research and develop- 
ment division as assistant director — 
petrochemicals. During the past two years 
Dr. Wynkoop had been assistant to the 
president of the Houdry Process Corpo- 
ration as well as manager of sales for 
Catalytic Construction Company. 


> William M. Harp has been promoted 
to technical associate in technical service 
division at Humble Oil & Refining Com- 
pany’s Baytown, Texas, refinery. 


> P. J. Merkus, manager of Shell Oil 
Company's Wilmington, California, re- 
finery, has been named manager of the 
firm’s Wood River, Illinois, refinery. 
Merkus succeeds H. D. Dale, who is re- 
tiring. G. C. Montgomery, superintendent 
of the Wilmington refinery, will become 
manager there. J. B. St. Clair, assistant 
superintendent of the Martinez, Califor- 
nia, refinery, succeeds Montgomery. E. 
A. Ballman succeeds St. Clair, formerly 
serving as assistant manager of the Shell- 
burn refinery of Shell Oil Company of 
Canada, Limited. 


> J. C. Stirton, Arabian American Oil 
Company’s vice president in charge of en- 
gineering and construction, has retired. 
L. M. Snyder, previously Aramco’s vice 
president in charge of operations, has as- 
sumed the position of vice president in 
charge of engineering, construction and 
local sales. W. R. Cooper has become 
general manager of engineering and con- 
struction. 

> Harold R. Porter has been named as- 
sistant manager, product engineering de- 
partment, Standard Oil Company of Cali- 
fornia. Porter moves up from the posi- 
tion of senior product engineer. He suc- 
ceeds Benjamin M. Berry, who has re- 
tired. 


> William E. McTurk has been appointed 
assistant director of the public relations 
division of Esso Research and Engineer- 
ing Company. 


» Sohio Petroleum Company has an- 
nounced the promotion of James E. 
Owens to the position of division gas 
superintendent for the Gulf Coast divi- 
sion at Houston, Texas. He has been 
serving as a Staff assistant to the division 
manager. 

> Alvah E. Esser has retired from Socony 
Mobil Oil Company, Inc., where he has 
been manager of the engineering depart- 
ment since 1938. 
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> Dr. Alex Lewis Jr. has been promoted 
to manager, petrochemicals department. 
He previously was in charge of chemical 
marketing for the petrochemicals depart- 
ment and will succeed L. O. Crockett who 
was recently elected president of Good- 
rich-Gulf Chemicals, Inc. in Cleveland. 
Dr. Lewis’ headquarters will continue to 
be in the Gulf Building, Pittsburgh. 


> George F. Hornaday has been named 
manager of the research and development 
division of Houdry Process Corporation. 
Hornaday has been assistant manager of 
the division since December 1956. 


> C. W. Butler has been named director 
of the automotive engineering division, 
Gulf Research & Development Company. 
He succeeds J. E. Taylor, who has been 
appointed director of automotive re- 
search and assigned to the company’s 
newly opened offices in Detroit. 


> Paul J. La Marche has been made di- 
rector of production for U. S. Industrial 
Chemicals Company, division of Na- 
tional Distillers and Chemical Corpora- 
tion. 


> P. Craig Livesay, manager | of the 
Standard Oil Company (Indiana) refinery 
at Neodesha, Kansas, has been named 
manager of the Sugar Creek, Missouri, 
refinery to succeed Harold R. Boehmer 
who has retired. Harry G. Schnetzler, 
assistant refinery manager at Neodesha, 
will succeed Livesay. 


> Edwin H. Krieg, vice president and con- 
sulting engineer of Stone & Webster En- 
gineering Corporation has been elected a 
director. 


> Alfred B. Vought has retired as refining 
coordinator for the Standard-Vacuum Oil 
Company at its White Plains, New York, 
headquarters and has been succeeded by 
William A. Williams. 
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> The appointment of four supervisors at 
Shell Development Company's Emery- 
ville (California) Research Center, has 
been announced. R. P. Bell will supervise 
the computation laboratory and P. Still- 
son the operations research and statistics 
group in the applied mathematics depart- 
ment, J. F. Fidiam will direct the activi- 
ties of the design engineering and manu 
facturing section of the instrumentation 
department. D. B. Caples, who has been 
concerned with the installation and 
maintenance of Shell’s ElectroData com- 
puter, will be responsible for the work of 
the computer maintenance group in the 
mechanical and electrical engineering 
department. 

> H. Harold Bible, vice president and 
assistant general manager of Monsanto 
Chemical Company’s Lion Oil Division, 
has been elected a Monsanto vice presi- 
dent and general manager of the Lion 
Oil Division. 

John L, Gillis, vice president and direc- 
tor of Monsanto Chemical, has been 
elected to the company’s executive com 
mittee. T. M. Martin, vice president and 
director, has also been elected to the 
company’s executive committee. Dr. 
David T. Mowry has been appointed di 
rector of development for Monsanto's 
research and engineering division after 
serving as assistant director of that de 
partment since 1957. Irving C. Smith, 
chairman of Monsanto's budget commit 
tee, has been elected vice president after 
serving as controller and director of the 
company’s accounting department since 
1955. 
> Henry Flynn, general superintendent 
of The Texas Company's largest refinery, 
at Port Arthur, Texas, has been named 
manager. He succeeds F, L. Wallace, who 
has retired. E. W. McNealy, assistant 
general superintendent, will 
Flynn as general superintendent 


succeed 
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NOW 


to serve modern industry’s increased requirements... 


steps up the capacity range of world-famous Carrier 


CENTRIFUGAL 
COMPRESSORS 
to 150,000 cfm 
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For thirty-five years, Carrier Centrifugal Compressors 
have been serving leaders of industry in refineries and 
chemical plants throughout the world. In that time, they 
have earned an outstanding reputation for dependable, 
efficient performance. Now this same high standard of 
performance is available in an expanded Carrier line of 
multi-stage air and gas compressors with nine frame sizes 
from 1000 to 150,000 cfm. Each frame size is offered in 
1 to 9 stages, depending on frame size, to meet your needs. 


Many factors, of course, must be considered in selecting 
the right compressor for a job. The experience of the man- 
ufacturer is, of course, the most important. Carrier has 
built more multi-stage centrifugals than any other maker. 
Craftsmanship is important, too. Carrier has the most 
modern facilities for the production of centrifugal com- 
pressors. Finally, there is application skill. Carrier has 
handled more kinds of gases than any other manufacturer. 


To make sure of getting the best compressor for your job, 
talk with your Carrier specialist. He will recommend the 
Centrifugal Compressor best suited to your needs. Call 
your nearest Carrier office today. Or write 


CARRIER CORPORATION «+ SYRACUSE - NEW YORK 


For volume flow up to 150,000 cfm, Carrier now __ For volume flow starting at 1000 cfm, Carrier Cen- 
offers an expanded line of multi-stage Centrifugal trifugal Compressors are the dependable, efficient 
Compressors for air and gas in nine frame sizes. answer. This unit is the smallest in the line. 
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is a Stearns-Roger specialty 


Every “cold country” plant designed and built by 
Stearns-Roger provides efficient, economical operation 
with the necessary protection for operators and 
equipment. The experience of more than 
25 years goes into every cold climate plant... 
design, engineering, procurement, % 
L"- fabrication, field erection. Your project — 
requires just one point of contact —one ordgr’ 
Gis | 


» 
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Complete process plant or Serena 
large or small... 


Bn. take it up 
— Stearns- 


<> 
a THE STEARNS-ROGER MFG CO. + DENVER. COLORADO 
” 


* 


DENVER © HOUSTON e EL PASO » LAKE CITY 
Stearns-Roger Engineering Co., ltd., Calgary 
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This newly-developed single stage cen- 
trifugal compressor can operate up to a 
500 psig working pressure. Unit is de- 
signed to boost pressure in existing gas or 


New Data Processing System 


New data handling unit, Model 123, 
scans up to 100 points at rate of 1 per 
sec. There are 25 combinations of scaling 
and zero-offset, high or low alarm limits 
and square root extraction for flow 
measurement. Unit has sealed stepping 
switches, uses transistors throughout. 
Beckman/ Systems. 

Circle number (42) on reply card. 


Nickel-Base Hard-Facing 
Powder 

New nickel-base hard-facing powder 
containing tungsten carbide and chrom- 
ium borides is available. It is particularly 
applicable to cylindrical moving parts, but 
not recommended for elevated tempera- 
tures where high oxidation resistance is 
a prime consideration. Wall Colmonoy 
Corporation 

Circle number (43) on reply card 


Enlarged Line of Indicating 
Flow Meters 


Expanded line of indicating liquid flow 
meters for pressures up to 2000 psig has 
scale ranges from 0-6 gph to 0-6000 
gph. Gas flow models have scale ranges 
from 0-0.5 cfm up to 2400-60,000 cfh 


Movable vane principle is used. Seico 
Instrument Division, Eclipse Fuel Engi- 
neering Co. 

Circle number (44) on reply card. 
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air systems or for recirculating high pres- 

sure gas for cooling and processing. 

i{llis-Chalmers Manufacturing Company. 
Circle number (41) on reply card. 


New Chemical Cleaning 
Service 


Service is for chemical cleaning of re 
finery and other plant equipment, in 
place, using equipment mounted on flat 
bed trucks. Now available in Gulf Coast 
and West Coast areas. Service also in 
cludes steam and blast cleaning. Kelite 
Corporation 

Circle number (45) on reply card 


Corrosion-Resistant Plastic 
Packing 


Non-gelling, putty-like packing ma 
terial that is moldable under pressure to 
stuffing box contour is announced. The 
self-lubricating material is made of finely 
divided Teflon and fractions of poly 
chlorotrifluoroethylene oil. Halocarbon 
Products Corporation 

Circle number (46) on reply card 


Range of Pressure Gage 
Tester Extended 


4 new piston-cylinder arrangement 
available for Type 6-201 Primary Pres 
sure Standard extends range of the in 
strument to 500 psi, with existing weight 
sets. Additional information in Bulletin 
1581. Consolidated Electrodynamics 
Corporation 

Circle number (47) on reply card 


New Liquid Level Sensor 

Designed to give an actuating signal to 
control or indicate a predetermined level, 
Betatrol unit employs beta radiation. Up 
to 200 ft of cable can be connected to the 
amplifier, applications include water 
acids, alkalies, oils and viscous liquids 
feronautical and Instrument Division 
Robertshaw-Fulton Company 

Circle number (48) on reply card 


Titanium Fittings Available 


Complete line of titanium weld fittings 
and flanges will be made available to in 
dustry, suited to all sizes and schedules 
of titanium piping available. Corrosion 
resistance and weight savings are major 
savings claimed. Tube Turns, a division 
of National Cylinder Gas Co 


Circle number (49) on reply card 


Leakproof Seal for Connecting 
Dissimilar Metals 

New tubing joint is designed to operate 
from —300 to 1800 F. The joint is avail 
able in almost all desired sizes, is all 
metal, including the gasket. Marman 
Division, Aeroquip Corporation 


Circle number (50) on reply card 


Flow, Level Transmitter 


Designed for handling corrosive 
liquids, liquids that would gel when not 
in motion, suspensions and slurries, the 
Taylor 20ST differential pressure trans 
mitter is described in Bulletin 98281. It 
can be used for flow, liquid level and dif 
ferential pressure applications. Taylor In 
strument Companies 


Circle number (51) on reply card 


Aluminum Duplex Pipe 


This new Reynolds tubular product is 
extruded in four sizes ranging from | to 4 
in., in 30 ft lengths. Non-standard lengths 
from 3 to 40 ft can be provided. Uses and 
methods of joining are detailed in avail 
able literature. Reynolds Metals Company 


Circle number (52) on reply card 
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New Equipment 
New Unit for Tube Rolling 


New unit is a self-contained torque 
control unit for expanding tubes in tube 
sheets, is adaptable to available air or 
electric tube rolling motors. Dial setting 
is used to increase or decrease torque 
values. The Gustav Wiedeke Co 


Circle number (53) on reply card 





Electric Cable Vulcanizers 


New line of electrically-operated cable 
vulcanizers is particularly adaptable to 
maintenance of portable electric cables 
used in process plants. Full details are 
available. Electrical Products Division 
Joy Manufacturing Company 


Circle number (54) on reply card 


New Apparatus Checks 
Heat Transfer Rates 


Newly-developed heat transfer testing 
equipment has shown bond-resistance to 
be neglible for L/C and other bare and 
finned bi-metal tubes. Heat transfer data 
and literature are available. Wolverine 
Tube Division of Calumet & Hecla, In 


Circle number (55) on reply card 


Pyroceram Heat Exchange 
Tubing 

Commercial production of Pyroceram 
tubing and plates for high temperature 
heat exchangers is underway. A nucleated 
form of glass, material is claimed to bs 
3 times as strong as ordinary glass, will 
withstand extreme thermal shock. Corn 
ine Glass Works 

Circle number (56) on reply card 


Subminiature Rotary Selector 
Switch 


New series of these assemblies, especi 
ally suited for use on electronic control 
panels where space is limited, has been 
announced. Data sheet 86b gives full de 
tails. Micro Switch, division of Minne 
apolis-Honeywell Regulator Company 

Circle number (57) on reply card 


Stall-Proof Additives for 
Gasolines 

Gulf Agent 178, a surface active type 
anti-stall additive is being marketed 
through Gulf’s Petrochemicals Depart 
ment. Average dosage is 18 Ib per thou 
sand bbl of gasoline. Gulf Oil Corpora 
tion, Petrochemical Department 

Circle number (58) on reply card 


High Pressure Hydrometer 
for LPG 


New high pressure hydrometer jar pet 
mits measuring specific gravity of LP 
Gases at working pressures up to 1000 
psi. Earlier model handles up to 200 psi 
Koehler Instrument Co., Ine 


Circle number (59) on reply card 


Tank Breather Valve 
New 3-in. diaphragm-type breathe 
valve has been introduced to extend prod 
uct line. Complete specifications, details, 
flow diagram and other engineering data 
are available. Shand and Jurs Company 
Circle number (60) on reply card 


C-56 


Dissolved Oxygen Analyzer 


New instrument automatically and 
continuously measures Oxygen content in 
high purity boiler feed water to traces 
as low as | part per billion. Multiflow 
sampling system available so that up to 4 
streams can be handled. Beckman/Proc- 
ess Instrumermts Division 


Circle number (61) on reply card. 


New Power Capacitor 
Ratings Announced 


Two new, higher ratings for power 
capacitors used with pump motors are 
available, designed to meet demand for 
larger blocks of kilovars resulting from 
trend to larger motors. General Electric 
Company 


Circle number (62) on reply card 


New Pressured, Dry 
Extinguishers 


Iwo new models of fire extinguishers 
use dry powder and pressure squeeze- 
lever construction. Recommended for 
electrical fires and flammable liquids, 
built-in gage is provided, charge pressure 
is 150 psi Fyr-Fyvter Division 


Circle number (63) on reply card 


White lon Exchange Resin 


Increased stability and strength are 
claimed for a new white, high capacity 
resin for both industrial and home use 
Attrition losses are claimed to be mini- 
mized due to higher bead strength. The 
Dow Chemical Company 


Circle number (64) on reply card 


Self-Lubricating Pump 
Components 


New line of bearings, seals and vanes 
are said to be self-lubricating, non-con 
taminating, non-warping and corrosion- 
resistant. They are especially suggested 
for seal mechanisms or inaccessible loca 
tions. Mechanical Carbon Division, Mor 
vanile Incorporated 

Circle number (65) on reply card 


Gate-Type Vacuum Valves 


New series has full-opening design with 
straight-through flow, will seal tight 
against atmospheric pressure in either 
direction. Pneumatic, handwheel and 
toggle-lever operation are offered. Vac 
uum Equipment Division, F. J. Stokes 
Corporation 


Circle number (66) on reply card 


Redesigned Synchronous 
Generators 


Units are redesigned in single bearing 
units for internal combustion engines 
close-coupled to standard SAE flanges, 
or 2 bearing units for belt drive, or direct 
connection. Sizes range from 37.5 to 375 
KVA. Allis-Chalmers Mfe. Co 


Circle number (67) on reply card 


New Research Chromatograph 


New research model Kromo-Tog for 
gas and vapor chromatography has been 
introduced. It is designed to handle mater 
ials boiling up to 475 C and higher. Bur 
rell Corporation 

Circle number (68) on reply card. 


NEW LITERATURE 





Nonionic Surfactants 


A 40-page technical bulletin describes 
adducts of nonyphenol or tridecyl alco- 
hol with ethylene oxide. Analytical pro- 
cedures, properties and uses are pre- 
sented. Jefferson Chemical Company, Inc. 

Circle number (69) on reply card. 


Process Vapor Fractometer 


Design, operation and specifications of 
gas chromatographer for process stream 
analysis is presented in a 12-page pam- 
phlet. Perkin-Elmer Corporation 

Circle number (70) on reply card. 


Corrosion-Proof PVC Linings 


Manual LC-58 covers 3 types of PV(¢ 
linings, includes table to aid in selection 
according to type of material to be han- 
died and temperature. Kaykor Indus- 
tries, Inc 


Circle number (71) on reply card. 


Polyethylene Resins 


Tenite Polyethylene is the title of a 
new 36-page booklet on applications for 
a variety of functional and attractive 
plastic products, including insulation and 
pipe. Eastman Chemical Products, Inc 


Circle number (72) on reply card 


New Valve Catalog 

Eight-page publication includes specifi- 
cations for metering, gate, butterfly and 
check valves of lightweight design. Fabri 
Valve Company of America 


Circle number (73) on reply card. 


150 WSP Bronze Valves 


Service ratings, dimensional drawings, 
design and selection of bronze globe, 
angle and check valves are described in 
new brochure. Walworth Company 


Circle number (74) on reply card. 


Absorption Cell Catalog 


Absorption cells and other sample han- 
dling accessories for spectrophotometers 
are described and illustrated in Bulletin 
729. Beckman/Scientific Instruments Di- 
vision 


Circle number (75) onreply card. 


Conversion Chart 


Engineering data conversion chart for 
mounting on your office wall available at 
no cost. Many important conversion fac- 
tors are given. Precision Equipment 
Company 

Circle number (76) on reply card 


Mechanical Considerations 
In Pump Design 


Eight-page booklet EM-79 covers basic 
types of process pumps and the load 
effects on each. Cause, effect and cure of 
damaging radial thrust forces on impel- 
lers, bearings and other parts are dis- 
cussed along with design techniques and 
precautions. Peerless Pump Division 


Circle number 


(77) 


on reply card. 
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Order These Refining Engineer Reprints Now! 


How to Design Multicomponent Fractiona- Single copies S0¢, additional 
tors by R. L. Hengstebeck, Standard Oil Co copies 25¢ each. 8 pages 
(Ind.) 
Symposium —Bright New Horizons for As- Single copies 50° each, 40¢ ij 
phalt a special report from the March issue lots of 25 or more. 20 pages 
Correlating Asphalt Capacity and Demand Single copies S0¢ each, addi 
1960-67 by S. W. Downer III, preprinted tional copies 25¢ each. 6 pages 
from June, 1958 issue. 
How to Design Effective, Low Cost Tank Single copies 25¢ each. 4 pages 
Mixer by R. B. Meny and R. B. Velykis 
Selection of Furnace Tubes for Refinery and Free (send 10¢ per copy for 
Petrochemical Service, by Thomas M. Krebs handling charge). 10 pages 
How to Write Better Technical Articles Free. 4 pages 
Orders must be accompanied with proper payment. Send requests to 

The Refining Engineer, Reader Service Department 

Box 1589, Dallas 21, Texas 











Crab Tractor ing plate. Variety of available cladding 
Brochure describes 4-wheel-drive, 4- and backing metals also presented. Chi 

wheel steering tractor on which blades, “Ci ‘ee ag A 

backhoes, buckets or fork lift can be ircle number (80) on reply card 

mounted. Nabco Industries, Inc., Feder Microsampler for 


al Motor Truck Company 
Circle number (78) on reply card. Chromatographs 


. . Syringe-type device i lesigned fo 
Polargraphic Analysis Briere ys + dl tig, cn 
D: heet E-94(3) gives concise introducing very small samples into inlet 
ata sheet E- gives concise in- system of gas chromatographs; 0.005 to 
formation about the Electro-Chemo- 0.05 cc. Beckman/Scientific Insti nts 
graphR equipment for polarographic ana Division 
lysis in chemical laboratories. Leeds and 
Northrup Company 


Circle number (79) on reply card. Fuel Oil Additive 
Clad Metais for Vessel DuPont FOA No. 2 is claimed to mini 


Fabrication mize formation of fuel oi! sludge during 
normal storage periods. Data on pet 
New 32-page brochure “Hortonclad” formance and application available. FE. / 
describes manufacture and uses of com duPont de Nemours, In Petre 
posite metal made by bonding an alloy Chemicals Division 
of special metal with less expensive back Circle number (26) on reply 


Circle number (25) on reply card 
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Quoth Sir Galva-Knight: 


‘Ni EVER GIVE RUST 


A START!” 


Give it even a tiny chink, 

and rust can quickly ravage 

steel structures or equip- 

ment. Only hot-dip galvaniz- 

ing can seal up every nook 

and cranny, inside and out, 
with an armor-tough coating 

of zinc, actually alloyed with 
the steel. To stop rust before 
it starts, specify hot-dip galvaniz- 
ing by the Nowery J. Smith Com 
pany, the South’s largest commercial 


galvanizers. 
’ 


COMPANY 


Commercial Galvanizing 
onc of the SMITH ,, Pickling, Oiling, Metal lizing, Sandblasting, 
Prime coating, and/or painting. 


8000 Hempsteod Hwy UNderwood 9 1425 
PO Box 7398 Houston 8 Texas 
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New Literature 





Care of Glassed-Steel Reactors 


Installation, operation and maintenance 
of glassed-steel reactors is detailed in new 
Bulletin 955. Discussion includes gasket 
ing for corrosive conditions, cleaning 
methods, and thermal shock. The Pfaud 
ler Company 


Circle number (27) on reply card 


Centrifugal Compressor Data 
New 64-page catalog provides discus 
sion on types, specifications, design and 
applications of centrifugal compressors 
Engineering data are included, Bull 
180. Clark Bros. Company 
Circle number (28) on reply card 


Diaphragm Feeder 

Bulletin No. 1913-2) describes rece 
signed wall-mounted feeder for additive 
ind small quantities of chemicals from 
O8 to 8.0 gal per day, water or air-oper 
ated. Proportioneers, Ini 

Circle number (29) on reply card 


Small Valves Described 

Line of small valves for use in instru 
mentation, chemical and petroleum proc 
essing, etc described and pecihcatior 
given in Catalog MV-957 “Fluid Cont 
Products.” Hoke, In 

Circle number (30) on reply card 


Pressure Piping Systems Design 
Bulletin FB77 summarizes and cort 
lates various specifications of ASA Pres 
sure Piping and ASME Boiler and Pre 
ure Vessel and Unfired Pressure Ves 
Codes. Extensive tables enable simpl 
mathematical procedure for determi 

piping and system specifications. B 
& Wilcox, Tubular Products D 


rcle number (31) on reply 








Jor leakproof, 
pressure-tight 





SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 


or crumble Makes all 4 ey a 
Uy 
assemblies leak-proof Nr, JOIN 


Om 
and pressure-tight ro 
Prevents rust, cor- 


BLENDS 


LIQUID WRENCH ° 


The super-penetrating 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ ports 
Liquid Wrench work 
fast...yet is absolutely 
safe for all metals and 
BD alloys 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 
RADIATOR SPECIALTY CO. 


fe ee ee) 





Engineers, Superintendents, Managers: 


See page C-42-a in this issue 


for sample of important new feature 


THE REFINING ENGINEER'S /¥r0cess NOTEBOOK 


Please send me 

The Refining Engineer's 
PROCESS NOTEBOOK 
STARTER KIT 


[-] Payment enclosed 


Name 
Title 
Company 
Address 
City 


Check division of 
industry engaged in 


[] Natural Gasoline C] 
[-] Refining 


A summary of the important data 
you need to know about today’s 
refining and petrochemical processes. 


process flow diagram 

key operating conditions 

description of process 

product and yield data 

investment information 

full data for operating cost “buildup” 


Perforated and punched for easy filing 


SPECIAL! EXCLUSIVE ‘STARTER’ KIT 


A “starter kit’ consisting of 24 process cards similar to those in this issue 
now being assembled. The information-packed cards are in an attractive 
three-ring binder that you can also use to accumulate the cards published each 
month in The Refining Engineer. This kit, including the binder, is available 
at no cost with your regular new or advance renewal subscription 


[] FREE with a one year 
new ( ) or renewal ( ) subs. 
to The Refining Engineer 
at $3 for 13 issues 


[] Bill me [] Bill Company 


[] Home 
[-] Company 
State 


— 


Petrochemical 
Refining Contractor 


oom | 


THE PETROLEUM ENGINEER P.O. Box 1589 Dallas 21, Texas 


Use 
this handy 


ORDER 


CARD 
today 
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FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS EE READER SERVICE CARD 





Oil ee Gas 
i a # 


perenne PLUG i 
— WM ceconde— 
— yuGfead of illite’ 


with this timesaving combination 


Yes, seconds are all it takes to lubricate 
plug valves, today. You'll eliminate 
waste, and save time and effort with 
this combination: Walworth High Pres- 
sure Lubricant Gun, Walworth Button- 
Head Fittings, and Walworth Jumbo 
Size Lubricant Sticks. They'll pay for 





themselves quickly and are adaptable 
to most of the lubricated plug valves 
that are in use today. 


Walworth High Pressure Lubricant Gun. this gun 
satisfactorily handles the stick form, full-bodied lubricants needed 
for proper lubrication and sealing of plug valves. Easy to oper 
ate: Two Jumbo Size Lubricant Sticks fill the barre! 


Walworth Jumbo Size Lubricant Sticks. individu- 
ally wrapped and packed ten to the box; clean and 
easy to handle...eliminate messy loading. Types 
available for most line fluids. Always use Walworth 
Lubricants in Walworth Lubricaied Piva Valves. 


Walworth Button-Head Lubricant Fittings. Use 
them as lubricant fittings or as regular lubricant screws 
with standard size lubricant sticks. Just slip hose 


coupling onto fitting for a leakproof connection. W LWORTH 
Start saving today... call your nearby Walworth A 
Distributor. He'll be glad to supply Walworth High Manufacturers since 1842 


Pressure Lubricant Guns, Button-Head Fittings, . . : 
, valves... fittings . . . pipe wrenches 
and the right Jumbo Size Lubricant Sticks for any ans 9s 
750 Third Avenue, New York 17, N. Y 


lubricated plug valve service condition. 





DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD | 








ae : 
- UNIBOLT 


Unibolt hinged trap and blowdown closures started a new trend . . . away 
from heavy, blind flanges. Release only two bolts and these modern closures 
swing open like a door. The self-sealing gasket is oil-resistant, troublefree, 
long-lasting. Unibolt closures are available in sizes up to 42”, 
ratings to ASA 900. 


Write for a copy of the new Unibolt Pipeline 
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PIPELINE DEVELOPMENTS xk** 





Roundup of Planned and Proposed Construction 


The following tables list the company, mileage, pipe size, and location of proposed 
pipeline projects — crude, products, and natural gas — reported to The Pipeline 
Engineer. Company addresses are given when known. 


CRUDE LINES 


Name of Company Miles Location 


r Canada 

Anes du Nord Development Societe 

Alaska Yukon Pipe Lines, Inc. 

Alborz Oil Company 

Argentine Government (YPF) 

Atlantic. Cities- “it ce Continental- 
Gulf-Phillips-Texas-Sinclair 

Sttuminces Oil Pipeline, Ltd. 

Bolivian Government (YPFB) 
La Paz, B 

Cape Pipe Line Company 

Creole Petroleum Corp. 

Gillette Pipeline, ine. and A. W. Hartwig, Inc. 

Great Northern Railway Co. 


Pa NM 


rm ee Ce. 


Jayhawk Pipe Line Corporation 


North- West Oil Pipelines Company 


Offshore Gathering Company 
Oil Field Pie bine, ten. aad 
Panhandle Eas Eastern Pipe Line Co. 
Royal Dutch She Shell Group and Others 
Royal Pipe Lines, Ltd. : 


an 


Shell Pipe Line po venectone Pi 
Satin ewes Pipe Line Company 


Trans-Border — 1e Company 
17 American, English, French and 
Dutch Companies 


Yacimientos Petroliferos Fiscales 
. A: Araentina 


PRODUCT LINES 


Name of Company Miles Size Location 


American Pipe Line Co 
New York, New Y 

Conn-Mass Pipe Line, Inc. 

Hydrecerbons Pipelines, Ltd. 


Ww 


M.K.&T. "end in York Central Railroads 


Mene Grande Oil Compeny 
Corace 

Northwest Pipeline Corporation 
Salt Lake Ut 

Service- Continental. Sinclair-Phillips 

Underground Storage and 
saenennen, Inc. 
Upper Darby, Pennsylvania 

Union Oil Company of California 
Los Anageles, California 

Winnipeg & Central Gas Company 
Winnipeg, Manitoba, Canada 
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GAS LINES 


Name of Company Miles Size 


Andes Pipeline Corporation 

Argentine Government (YPF) 
Buenos Aires. Araentina 

Arkansas Louisiana Gas Company 
Shreveport, Louisiana 

Coastal Transmission Corporation 
alias Cone 

Colorado Interstate Gas Company 

rado Springs, Colorad 

Cuban Gas Transmission Company 
Edwin Pauley Los Anaeles. Calif 

Eastern Shore Natural Gas Company 
Salisbury, Maryland 

Edison Securities Company 

s Anaeles. California 

El Paso Natural Gas Company 
El Peso. Texa 

Gulf Interstate Gas Co 
bd ton Texas 

Houston Texas Gas & Oil Company 


Iron Ranges Natural Gas Co. 


Kentucky Gas Transmission Corporation, 

Michigan Wisconsin Pipe Line Company 
Dat ; A , yan 

Midwestern Gas Transmission Company 


T 
lexa 


Missouri Transportation Corp. 
: jfield, M 


Mook! Chem 


ical & Gas Corp. 
Flin Citabnme 
Natural Gas Pipeline Company of America 
Niagara Mohawk Power Corp 
Syracuse, New York 
North Carolina Natural Gas Corp 
Houston, Texa 
Northern Natural Gas Company 
Omaha, Nebraska 
Northern Plains Natural Gas Company 
{subsidiary of Northern Natural Gas Company) 
Omaha, Nebraska 
Pacific Gas & Electric Company 
: nite 


~ 


an Frar 4 
Petroleos Mexicanos 
Mex City. Mex 
Piedmont Gas Co. 
Hickory, North Carolina 
Saskatchewan Power Corporation 
Regina, Saskatchewan 


Southern California Gas Co 

Southern Counties Gas Co. 
ine Ancoles, Caltorno 

Southern Natural Gas Company 
Birmingham, Alabama 

Tennessee Gas Transmission Company 
Houston. Texa 


Texas Eastern Penn-Jersey Corporation 
Shreveport, Louisiana 

Trans-Canada Pipe Lines, Ltd. 
Calgary, Alberta, Canada 

Transcontinental Gas Pipe Line Corporation 
Hourton, Texas 

Trans-Western Pipe Line Company 
Los Angeles, California 

United Gas Pipe Line Company 
Shreveport, Louisiana 


D-4 


Location 
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FROM A POSITION of achievement earned through versatile, 
global engineering, Fish brings perspectives 


of future industrial horizons into focus. 


The men at Fish inject vision into every step in industrial planning, 
from basic design to the final production valve. 


This ability to see, to pinpoint needs of the future before - 


the needs become obstacles, is a part of imaginative engineering. 


Fish builds for the oil, gas and chemical industries 
everywhere... with vision. 


THE | INEERING CORPORATION 


WOUSTON ANO ASSOCIATED COMPANIES 


FISH SERVICE CORPORATION . ise Ww NSTRUCTORS, INC 
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ABOVE: 16-inch pipe being spray-coated for use in new Transcontinental Gas Pipe Line Corp. gas-gathering system near Tilden, Texas. 


Save up to 20 per cent in laying costs on large- 
diameter pipelines. Spray—coat pipe with Copon 
Arocoat before installation. Then, haul it, stack it, 
bend it and lay it with little more care than you 
would use for bare pipe. Tough Copon Arocoat 
coatings will survive these operations without chip- 
ping or cracking, and Copon Arocoat can be applied 
to welds with an ordinary paint brush. 

A combination of epoxy and coal tar resins, Copon 


Arocoat coatings provide superior corrosion control 
They will not deteriorate in the ground... remain 
tough and elastic... and are unaffected by tempera- 
ture extremes. Successful applications include sub- 
merged, buried and exposed transmission lines. 
Get complete information on Copon Arocoat, in- 
dustry’s newest weapon in the fight against rising 
costs of corrosion. Write today to the Copon Asso- 
ciate located nearest to your city. 


COPON ASSOCIATES 


BENNETT'S INDUSTRIAL PAINT MANUFACTURING CO 


65 W. First South St., Salt Lake City, Utoh 


WALTER N. BOYSEN CO 
42nd and Linden Sts., Oakland 8, Calif 
2309 E. 15th St., Los Angeles, Colif 


BRITISH AMERICA PAINT CO. LTD 
P.O. Box 70, Victoria, B. C., Canada 
BROOKLYN PAINT & VARNISH CO., INC 
50 Jay Street, Brooklyn 1, N. Y 


COAST PAINT & LACQUER CO 
P.O. Box 1113, Houston 1, Texas 


COAST PAINT & LACQUER De MEXICO, S. A. 
Apartado Postal No. 9637, Mexico, D. F 


ENTERPRISE PAINT MANUFACTURING CO 
2841 S. Ashland Ave., Chicago 8, II! 


P_O. Box 2371, Birmingham 1, Alabama 


E & F KING AND COMPANY, INCORPORATED 


640 Pleasant Street, Norwood, Mass 


KOHLER-McLISTER PAINT CO 

P.O. Box 546, Denver |, Colo 

McDOUGALL-BUTLER CO., INC 
2929 Main St., Buffalo 14, New York 
MULSYN PAINT & CHEMICALS 

64-70 Honover Street 

Fitzroy, N. 6, Melbourne, Aust 
JAMES 6. SIPE and COMPANY, IN¢ 
P.O. Box 8010, Pittsburgh 16, Po 


WILBUR & WILLIAMS COMPANY 
130 Lincoln Street, Boston 35, Mass 


FOR CORROSION CONTROL 








no one coating is best for every job 











Varying circumstances, job conditions, and even budget limitations pro- 
hibit specifying one type of coating for every pipeline. That's why Dearborn 
offers you all three: asphalt coatings; wax-type coatings; polyethylene 
plastic tape. These superior coatings, together with the correct primers 
and wrappers, may be applied at the mill, railhead, by hand or Traveliner. 
Your local Dearborn representative can help you select the right coating 
combination for your specific job at lowest possible cost. 


A 


CALL YOUR DEARBORN MAN OR 


WRITE FOR INFORMATION 
Asphalt Coatings. Write for your copy 
of Bulletin 3083-A. 

Wax-Type Coatings. Write for your 
copy of Bulletin 3050. 

F.O.S. SAFE-T-CLAD Polyethylene Plas- 
tic Tape. Write for Bulletin 3002. 


® 
QDeibow CHEMICAL COMPANY 


MERCHANDISE MART PLAZA, CHICAGO 54, ILLINOIS 


WORLD'S MOST COMPLETE LINE OF PROTECTIVE MATERIALS FOR THE CONTROL OF CORROSION 
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Men like 
EDDIE HULL 


C Meet your best guarantee of Hill-Hubbell quality! His name is 


Eddie Hull, one of the hundreds of factory-trained craftsmen 
who make the Hill-Hubbell name synonymous with quality in 


© 
cli ference | the pipe coating and wrapping field! 
- 


It's easy to see that Eddie takes pride in a job well done! That's 
why Eddie and the men like him are the most valuable asset 
that Hill-Hubbell has! So, for skilled, conscientious craftsmanship 
in permanent factories where every operation is controlled 


pLicar 
“ vf ORS of 


Specify Hill, Hubbell wrapped pipe on your next job 3s 


HILL-HUBBELL & COMPANY 


DIVISION OF GENERAL PAINT CORP. + 3091 MAYFIELD ROAD, CLEVELAND 18, OHIO 
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built for pipeline 


Crawler End Tumblers equipped with 
bronze seal rings 


Crawler Rollers protected by bronze 
seal rings and by neoprene rubber O- 
rings. 


Carbody ... wide and heavy to withstand 
stress. Three-piece removable bottom 
cover plate. Hinged center panel. 


_ 


The challenge of pipeline work has been a good test for the rugged- 


ness and dependability of Insley excavators and cranes. Insley’s wide- 


spread popularity and leadership in the pipeline construction field 


prove Insley’s capability in meeting this challenge. 


The Insley Pipeliner is built for pipeline work. It is a high performance 


machine with the durability that the tough jobs demand. 


Heavy Duty Hoe Attachment - Box-Type Jackframe - Op- 
tional: Two-Speed Travel - Tractor Type Crawlers - Brake 
Type Cab Lock - Independent Boom Hoist 


INSLEY MANUFACTURING CORPORATION 
GENERAL OFFICES—INDIANAPOLIS 6, IND 
WEST COAST DIVISION—LOS ANGELES 54, CALIF 
THE MAXI CORPORATION (Subsidiary) LOS ANGELES 54, CALIF, 





APPLETON “AE” SERIES 





Versatile, Precision Manufactured 








Plugs and Receptacles for Hundreds of Industrial Applications 


The simple, sturdy construction of these 
APPLETON “AE” Series Plugs, Receptacles and 
Receptacle Fittings is your assurance of lasting, 
heavy-duty service. 

Complete terminal units, equipped with solderless 
connectors enable connections to be made quickly 
with a minimum of effort. APPLETON “AE” 
Series Receptacle Housings are available in four 
styles to meet your specific requirements: Lift 
Cover Housing ... Plain Housing . . . Threaded 


Housing ...and Cap Housing. The Lift Cover 
Housing has a rubber-gasketed cover mounted on 
a self-aligning plate to form a dust-resisting 
enclosure which excludes chips, shavings, etc. 
Plugs are available with and without Clamping 
Ring. For utmost versatility and service life, 
APPLETON “AE” Series Plugs, Receptacles and 
Receptacle Housings offer an outstanding com- 
bination of quality features and economy of 
purchase. 


Sold through franchised wholesalers only 


APPLETON ELECTRIC COMPANY 


1701 Wellington Avenue, Chicago 13 


FOR FURTHER INFORMATION ON 


Also Manufacturers of: 


00g 


“ST” Series 
Connectors 


Industrial 
Lighting 
Equipment 


Malieable 
Iron Unilets 
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Automatic Reelites 


Plugs, Receptacles and Receptacle Fittings 


~¥ 











PORT 
CREDIT 


Coating and wrapping operations 
on Sarnia-Port Credit extension 


Protected with Coal-Tar Enamel 


plete cost the proved protective ability of coal-tar 


Interprovincial Pipe Line Company now brings 
crude all the way from Alberta’s fields to suburban 
Toronto: a 1,930-mile stretch of large diameter 
pipe line spanning Canada and feeding its industrial 
expansica with vital crude petroleum. 

Most recent addition to this line was the Sarnia- 
Port Credit extension, a 156-mile stretch of 20-inch 
diameter pipe laid in mid-summer 1957. And like 
most of Interprovincial’s mileage, this recent link 
was protected with coal-tar enamel before being 
placed underground. 

Pipeline protection with coal-tar enamel makes 
real economic sense. For a fraction of a line’s com- 


enamel can assure long life and low maintenance 
costs over years of operation. Coal tar’s unique 
waterproofness resists the deteriorating effect of 
sub-surface moisture: keeps corrosion from start- 
ing. And where cathodic protection is applied, the 
sustained high electrical resistivity of coal-tar en- 
amel keeps current and equipment costs low. 

You specify the finest when you specify coal-tar 
enamel for pipeline protection... and the 
known name in coal-tar enamels is Bitumastic 


best 


symbol of quality for 50 years. Tar Products Divi- 
sion, Koppers Company, Inc., Pittsburgh 19, Pa 


District Offices: New York - Boston - Chicago - Los Angeles - Woodward, Ala. 








af 
KOPPERS 
W 


BITUMASTIC 


REG, U.S. PAT. OFF, 


COATINGS AND ENAMELS 
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NORDBERG ENGINES FOR PIPE LINES 


Serving Evangeline Products 
Pipe Line System satellite stations 


Unattended operation and remote control of six 
Nordberg engine-pumping units is the feature of the 
Evangeline Products System’s expansion. Nordberg 
1720 hp, four-cycle Supairthermal® 8-cylinder engines 
are installed in two identical, full satellite pumping 
stations on this 16-inch products pipe line. 
SEND FOR NEW PIPE LINE BOOKLET 


Illustrating the application of Nordberg 
engines on crude, products and gas pipe 


lines, and graphically describing , 3 qV nw — 
Nordberg's facilities and ability for pro- = ia) a 
’ ducing these heavy duty prime movers. istithonmmendl  memccmnestil 
ty @© 1958, Nordberg Mfg. Co. o158 
ATLANTA e CLEVELAND « DALLAS « DULUTH « 


HOUSTON « KANSAS CITY « MINNEAPOLIS « NEW ORLEANS « NEW YORK e ST. LOUIS 
SAN FRANCISCO « TAMPA « WASHINGTON e TORONTO »¢ VANCOUVER « GENEVA « JOHANNESBURG e@ LONDON eo MEXICO, D. F 


NORDBERG MFG. CO., Milwaukee 1, Wisconsin 





Reliable, unattended 
microwave operation for pipeline 
communications and control! 


Fn. me. 


PLUS PHILCO'S 
TURNKEY SERVICES 


Philco CLR-9 microwave delivers out- 
standing system reliability, economy of 
installation and operation, simplified 
€quipment maintenance for dependable 
pipeline communications. With 240 voice 
channel baseband capacity—for tele- 
phone, telemetering and remote control 
—and capability for handling high-speed 
computer data transmission—Philco 
microwave fills both immediate and long 
range requirements of modern pipeliners 


Philco’s complete turnkey service in 
cludes—site surveys by competent survey 
engineers experienced in field techniques; 
system planning by Philco’s systems engi 
neers who design your complete com 
munications system; installation of your 
microwave system by Philco field engi 
neers—including erection of towers and 
shelters; and, Philco held engineers are 


available for field sert ice— periodic inspec- 


At Philco, opportunities are uni 


research and engineering © Look 


tion and preventive maintenance—to 
maintain the highest standards of 
system performance. 


Philco’s new CLR-9 microwave equip- 
ment provides high channel density, 
duplex communications with integrated 
standby facilities for maximum system 
reliability. It is designed for quick instal- 
lation in standard relay racks . and 
engineered with built-in metering and 
test facilities plus plug-in chassis for 
easy field maintenance 


Performance reliability is sharply in- 
creased in the new CLR-9 by the use of 
tubeless power supplies—new semicon- 
ductor rectifiers replace tubes. The use 
of printed wiring panels increases circuit 
stability—and complete plug-in chassis 
may be quickly removed by maintenance 
personnel (permits efhcient, centralized 
depot maintenance). Klystrons in the 


new CLR-9 are cooled by convection 





the use of compact heat sinks eliminates 


the need for bulky blowers 


, , , , , 
imited mm electronic and mechanical 


ahead and you ll choose Philco 





NEW PHILCO CLR-9 


The CLR-9 terminal Rug 


trol, tubeless power 
supplies ond plug-m 
chassis for IF assembly 
basebond drop, modvu- 
lator, reflector control 
ond servo. 
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consists of wave-guide increase circuit stability and simplify 
assemblies, master con- maintenance. 


MICROWAVE STATION 





ged printed wiring panels 


Heavy-duty, tubeless Heat sinks cool the 
power supplies increase Klystrons by con 
reliability by employing vection—geor 
semiconductor rectifiers drive assembly 
—aossures maximum reli- permits precise 
ebility and minimum Klystron tuning. 
mointenonce 











Government & Industrial Division 
4718 Wissahickon Ave., Philadelphia 44, Pa. 


In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 


NFORMATION ON D-13 


EE READER SERV! 
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A SUBSIDIARY 
OF 
AMERICAN 
STEEL 
FOUNDRIES 
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Applying protective coatings to improperly prepared 
pipe surface makes about as much sense as building 
a skyscraper on sand. Pipe Line Service has always 
pioneered in developing new ways to insure a good 
bond ...a bond that makes protective coatings 
practically inseparable from ihe pipe itself. 

An outstanding example is steel shot cleaning. 
Special machines permit bombardment of the pipe 
surface with millions of steel pellets traveling at 
high speed. Result? Not simply removal of mill 


— @ 
~ ~) 


Steel Shot Cleaning makes . 


Pipe Protection Stay Put 


scale and rust... but actually an “‘etching”’ of the 
steel surface. This slightly roughened surface allows 
the protective coating to “take root’’—gives you 
the years of protection that you should have. 

We emphasize Pipe Line’s steel shot cleaning 
process because it was one of the great steps forward 
in maximum protection of your pipe investment. 
It’s a manufacturing extra that’s provided at no 
extra cost ...and one more reason for extra confi- 
dence in specifying protection by PLS! 


Lipe Line Service borporation 


General Offices and Piant: Franklin Park, lil. 


Quality pioneers in coating and wrapping pipe 


Piants aiso at: Monmouth Junction, N. J.; Glenwillard, Pa.; 


for over a quarter century 


Sparrows Point, Md.; Longview, Tex.; 
Corpus Christi, Tex.; Provo, Utah; Harvey, La. 


Sales offices at ali pliant locations ...and Atlanta, Ga.; Houston, Tex.; Lincoln, Nebr.; Tulsa, Okla. 











Dense homogeneous 
structure with no 


moisture absorption 


No practical Virtually chemically 
current density i and galvanically 


Electrically 
Predictable low stable with good 


consumption rate conductivity 


for cathodic protection 

















Two Allis-Chalmers 6DA 779 engines pumping crude oil 
from storage tanks through over 2,000 ft of 10-in. lines into 
tankers at a rate of about 6,000 lb per hour 


Allis-Chalmers Engines give you 


That’s RIGHT for your needs 


RIGHT PERFORMANCE — Allis-Chalmers engines 
have Do-More Power — high torque, maximum work 
for each operating dollar. 

RIGHT TYPE AND SIZE — There’s a wide range of 
sizes and types, 9 to 516 hp — benefit from Do-More 


Power in all your equipment. 


RIGHT FUEL — You can choose the fuel that’s most 
practical — diesel, LP or natural gas or gasoline. 





RIGHT SERVICE BACKING — wherever you are. Your 
Allis-Chalmers engine dealer has stocks of parts, 
backed by nearby company branch stocks. He also 
has factory-trained servicemen — complete facilities 
to give you prompt service. 

See your Allis-Chalmers dealer for full details on 
Do-More Power engines that are right in every way 
for your job. Allis-Chalmers, Engine - Material 
Handling Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 





PARSONS Trenchliners’ for Pipeliners 


Wheel-type 170 opens 
trenches 20 to 32 in. wide 


Need a ditcher large enough for mainline trench- 
ing — yet small enough to be used as an auxiliary 
unit for opening laterals and gathering lines? 
Then look at the wide work range of Parsons 170 
Trenchliner. This medium-size machine with ex- 
tra-wide wheel-frame opens from 12 inches to 25 
lineal feet of trench per minute — 20 to 32 inches 
wide, at depths to 554 feet. 


Hydraulic power raises and lowers the wheel on 
vertical mast with fractional-inch accuracy — and 
tilts the mast for traveling or trailer-loading. But 
that’s not all — a hydraulic control system on the 
conveyor gives belt speeds up to 600 feet per 
minute — completely independent of digging 
wheel speeds. Belt easily handles maximum yard- 
ages from the extra-wide wheel — puts spoil bank 
well back beyond edge of trench. To handle a 
wide range of soil conditions, Parsons 170 has cast- 
steel buckets with self-sharpening, reversible ‘““Tap- 
In” teeth — or quick-change gumbo buckets. 
Standard 16-inch, grouser-type crawlers provide 
plenty of sure-footed traction for cross-country 
work. Smaller and larger wheel-types, “big-inch”’, 
“middle-inch” Trenchliners, and ladder-types on 
rubber c. crawlers are also available. See Parsons 
distributor — or send for literature. 


PARSONS COMPANY 


TN NEWTON, IOWA 
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Three pipelines are metered through 3 separate banks of 
B-200 (10-inch) meters. Fourth meter at extreme right is the 
“Master” meter. It is installed in series with any other of the 
nine meters for calibration purposes. 

















three A. O. Smith meter banks effect savings by 


Cutting Breathing Loss! 


for major crude pipeline 
located in the Gulf South 


This installation of A. O. Smith pipeline meters 
reduces breathing losses by eliminating tankage used 
for measurement purposes. Crude runs are dispatched 
directly to the refinery. 

Daily throughput of all ten meters totals approxi- 
mately 275,000 barrels. 

For complete details on how you can get similar 
savings, cut equipment dollars and space needs, 
contact your representative or write direct. 


FOR FURTHER INFORMATION 
ADVERTISED PRODUCTS, SEE READER ERV 


£% 
\) 
Thre ough research oy") a better way 


AO.Smi 


. ow @ PF © 8 2 fF 
METER, SERVICE STATION PUMP, DIVISIONS 
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Speed up your calculations on 
pipe sizing, pressure drop, flow 


with the American Gas Journal .. . 


GAS FLOW COMPUTERS 


LT o G 
at rt As "te 
e” % woo - 3000 
oe a ‘ \ Th Inn 4 
300 \ ! | j 
e ? 


\. > ‘ 
“ DIAMLTER d 
4 <PL- INC. 
LP LP INCHED g 


LOW PRESSURE 
GAS FLOW COMPUTER 


American Gas Journa! 


Dallas, Texas 


, Peis F 
<INCTHa t+" 


yt 
spceirie Ft» 


FSS FF 


CONSTANTS 


For LOW Pressures 


Cubic feet of gas per hour 10 to 500M 
Pipe diameters 3/,-in. to 48-in 


Pressure loss (inches) 01 to 50 


HIGH PRESSURE 
GAS FLOW COMPUTER 


American Gas Journal 


For HIGH Pressures 


Cubic feet of gas per hour 100 to 10,000M 
Pipe diameters ¥/,-in. to 30-in 
Difference in absolute pressure to 500 psi 


Sum of absolute pressures 20 to 2,000 psi 


Specific gravities 35 to 1.5 
Specific gravities 35 to 1.5 


/) 
Constants 1000 to 1400 Pipe length (feet) 100 to 5,000 


Pipe length (feet) 30 to 30,000 Pipe lengths (miles) 1 to 250 


The computers are printed on heavy durable plastic, enclosed 
in Fabrikoid cases with complete instructions for their use. 


PRICE: $7.50 EACH 


PUBLISHED, COPYRIGHTED AND SOLD ONLY BY 


AMERICAN GAS JOURNAL 


P.O. BOX 1589 ° DALLAS 21, TEXAS 
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R. F. Bukacek, chemical engi- 
neering department of the IIli- 
nois Institute of Technology. 
BS in chemical engineering, 
University of Iowa, 1949; MS 
in chemical engineering, Illinois 
Institute of Technology and MS. 
gas technology, IGT, 1951. 
Worked for North Shore Gas 
Company 1951-52, and for In- 
stitute Gas Technology 1953-57. 


Clem D. Richardson, assistant 
superintendent of pipelines, 
Transcontinental Gas Pipe Line 
Corporation. BS, University of 
Kansas, 1930, in electrical en- 
gineering; 15 years working for 
Natural Gas Pipeline Com- 
pany of America where he was 
field superintendent. Joined 
Transco in 1950. 


R. E. Kling, Mississippi River 
Fuel Corporation, St. Louis, 
Missouri, is chairman of ASCE 
Pipeline Division Committee on 
Session Programs. His commit- 
tee helpfully collected the in- 
formation on movies for pipe- 
liners which is presented in full 
along with these digests. 
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GRAPHIC 
ENGINEERING 
DIGESTS 


of TECHNICAL ARTICLES 
Presented at the Convention 
of the American Society 

of Civil Engineers, 

Pipeline Division, Chicago, Ill., 
February 24 to 28, 1958 
Digested by Donald M. Taylor 


Key men at the convention dinner — 
Left to right 

Joe B. Spangler, Transcontinental Gas Pipe Line 
Corp., Houston, Texas, secretary of the ASCE Pipeline 
Division. 

E. V. Hunt, chiet engineer, Alberta Gas Trunk Line 
Compony, Lid. Chairman of the ASCE Pipeline Division 
William R. Connole, Commissioner, Federal! 
Power Commission, Washington, D. C 

Fred C. Culpepper, Ford, Bacon and Dovis, Mem 
ber Executive Committee, ASCE Pipeline Division 


AUTHORS OF THE PAPERS DIGESTED IN THE NEXT 15 PAGES: 


John H. Wolvin, manager of 
Chicago Aerial Survey is a grad- 
uate of the University of Texas 
in mathematics and astronomy 
with minor in physics. Research 
physicist at Wright Air Devel- 
opment Center, Dayton, Ohio. 
He has been with CAS since 
1952; lecturer in chemical en- 
gineering department, North- 
western University. 


Jack N. White, superintendent 
of pipelines, Panhandle Eastern 
Pipe Line Company, Kansas 
City, Missouri. BS in engineer- 
ing physics, University of Kan- 
sas, 1949. He joined Panhandle 
in 1949 and transferred to pipe- 
line department in 1954 as as- 
sistant superintendent. Has held 
present position since 1956. 


A. G. Barkow, Natural Gas 
Pipeline Company of America, 
has been engaged in metallurgi- 
cal and welding development for 
27 years. He is chairman of Chi- 
cago Section—Society for Non- 
Destructive Testing; secretary 
of API-AGA Joint Committee 
on Oil and Gas Pipeline Field 
Welding Practices. 





GRAPHIC ENGINEERING DIGEST 


THE THREE MOST USED GAS FLOW EQUATIONS & CORRECTION FACTORS 


Design Efficiency- % 
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Note - Weymouth and Panhandle A equations as eritten do not imciude the compressibility fector 


How accurate are these gas flow equations? 


— and how does accuracy affect their use? 


Chemical Engineering Department, 

by R. F. Bukacek, Illinois Institute of Technology 

Conclusion. In some applications, the data required for 
use of flow equations are sufficiently inexact that there is 
no real basis for distinguishing among the above flow 
equations on the basis of their accuracy. This is not the case 
for pipeline capacity test data; since the different equations 
do not agree on the effect of flow rate or pipe diameter on 
pressure drop, the equations are not equally good. Consider- 
ation of the available data on resistance coefficients, and the 
conditions of natural gas pipeline operations leads to the 


conclusion that an equation of the “Weymouth” type is most 
satisfactory for large diameter lines. Because resistance co- 
efficients for pipeline operating conditions are fixed by the 
internal surface of the pipe, no two pipe sections will be 
exactly the same, although it is to be expected that in 
natural gas service they will not vary too widely. While it 
may be possible to develop a flow equation with somewhat 
better properties than those currently available, it will 
always be necessary to use an efficiency or experience factor 
to account for the unpredictability of pipe surface condition. 


How the equations compare 


Fig. | 
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RELATIVE CAPACITY 





30 IN. DIAMETER 


Comparison of 
Panhandle-A with 
Weymouth Design Basis 


These two agree only over the range 
of flows which correspond to ordinary 
design conditions. 
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Comparison of New 
Panhandle with 
Weymouth Design Basis 


They agree quite well for sizes above 
20-in., but differ widely at smaller 
diameters. In general all three equa- 
tions agree within 4 percent over the 
range of ordinary design flow rates for 
pipe sizes above 20-in. 








CAPACITY - MMCFD 
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Three main uses — and how accuracy affects them 


An estimate of future requirements is the basis of capacity design 
Because of the uncertainties of market growth, etc., the absolute ac- 
curacy of the flow equation used in this design is not too significant 
In general, it would be desirable that the flow equation yield somewhat 
conservative results so that a margin of safety in operation would be 
obtained. 

Flow equations contain correction factor. The practice in design has 
been to use one of three equations to predict flow — then correct the 
results with an experience factor, generally called “Pipeline Efficiency.” 
Actually, the numerical value of this correction factor depends on: (1) 
Which equation is used, (2) terms included in the equation, and (3) 
the experience in applying the equation to a particular company’s past 
operations. 


1. Design of 
Pipelines 
for Capacity. 


Flow equations are also used to study the behavior of a system under 
various operating conditions. Where interruptible customers are spaced 
along the line it is desirable to determine the most economical way of 
curtailing services. 

Another example is determination of system capacity given com- 
pressor station outage or similar contingency. The equations given are 
probably equally good for studies of this type which are necessarily 
based on estimated system loads. 


2. Pipeline 
Operations Study 


Because pipeline throughputs vary widely, selection of an equation 
for this study is more critical than for the uses listed above. To illustrate, 
Fig. 1 shows that Panhandle A and Weymouth agree exactly on a flow 
rate of 425 MMcf per day for a 30-in. line, yet show a difference of 7.5 
percent in prediction at 200 MMcf per day. Assuming the Weymouth 
efficiency to be correct throughout the range, then the Panhandle A 
equation would show an efficiency at 200 MMcf per day of about 100 
percent rather than the 92 percent used as basis for design. This means 
that the significance of efficiency test results depends on the equation 
used, and a change in efficiency may be due to the flow equation used 
rather than a change in pipe conditions. 

Fig. 1 also shows the equations are inconsistent in regard to the effect 
of diameter especially in smaller sizes. Thus, the meaning of efficiency 
tests results is dependent on pipe diameter, flow rate, and the equation 
used. 


3. Pipeline 
Capacity Testing 


The flow equations and the resistance coefficient 


To clarify the differences between flow equations, it is neces- 
sary to consider that all these equations arise from consideration 
of the balance of energy across a pipeline section operating at 
steady state condition. This balance may be written in differen- 
tial form as follows: 


zontal and that no shaft work is done on or by the gas in passing 
through the section. The resulting equation: 


dE + d(PV) = q 2 


is correct within the limitations imposed above, but yields no 
information about the effect of line length or pipe diameter on 
dv? q pressure drop. To obtain such a relationship it is necessary to 
d& + d(PV) + 20. oe introduce additional ideas. The concepts of friction and re 
sistance coefficients will suffice. If friction is considered a form 
of energy transformation corresponding to the non-ideal be 
havior of the system, we can conveniently write 
d— = q- Pav + F 3 
where F represents an energy transformation not accounted for 
in the heat transfer or PdV term. Combining Equations 3 and 2 
VAP +F = 0. 4 


Having introduced the concept of friction, its correlation with 
the variables of line length and diameter must be considered 
This could be done in various ways, but it is conventionally done 
through the resistance coefficient as follows: 


F : ve) a 
aa 29./ O 9 


This form is the simplest way to introduce the variables of flow 
rate, length and diameter in a dimensionally consistent way 
Combining Equations 4 and 5 we have that equation which when 


Eis the internal energy per pound of fluid. 


PV _ is the product of pressure and specific volume. The 
differential represents the net work involved in forcing 
a pound of fluid into and out of the incremental pipe- 
line section considered. 


>—— is the kinetic energy per pound of fluid. 


is the elevation of the gas stream above some reference 
plane. 
q_is the heat transferred per unit mass of the gas. 


W. is the shaft work done by the gas on the surroundings 
in passing through the incremental section considered. 


The change in kinetic energy is negligible under the operating 
conditions of most pipelines. Additionally, it is convenient to 


consider W, and dh to be zero, that is, that the pipeline is hori- 
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integrated is the ordinary flow equation. 
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WHAT VALUES FOR RESISTANCE COEFFICIENT? 


From the definition, the behavior of the resistance co- number exists. Similarly, if it is supposed that conduit 
efficient must be determined by the analysis of experimental surface characteristics may be important, the dimensionless 
data. Dimensional analysis shows that the Reynolds number group k/D may be a correlating parameter where k ts the 
may be a correlating parameter, but does not tell what effective height of surface irregularities. There is, however, 
relationship between resistance coefficient and Reynolds no escape from an experimental study of the resistance 

coefficient 





HOW GAS FLOWS TYPE FLOW NOTES PRACTICAL ASPECTS 





Stable Reynolds Number is | Viscosity of Notural Gas 
below 2000 very small - Reynolds Num- 
1s bers Characteristics of Gas 
: f:— Pipelines very large. Stream- 
treamline Flow Re line Flow not involved in a 
Practical Gas Line. 


























— ~ Transitory | Reynolds Number Not a Practical Consideration 
> => N about 2000 plus in Pipeline Flow. 


Turbulence begins 
near Center 





























Approx. Resistance Flow Pattern Equivalent to 
\ 2, o oe S| ON Coefficient hee in Perfectly Smooth 
} ipes. 








Streamline Flow near f = aRe? 
Conduit Walls - Turbulent 
Flow near Center. 





Transitory | Thickness of Stream- | This Transition Depends on 
B55 £503 line Boundary Layer | Conduit Surface Roughness 
29° 5° ? Decreases as Re in a Complex “~~” Transit- 
Increases until Tur-] ion begins when Fluid Vel- 

Transition to full bulence Introduced ocity at largest Roughness 

Turbulent Flow at Irregularities on | Elements Induces Turbulence 

Conduit Surface over and above that at 

the Core. 














Cé ~2 Full Turbulence will Corrosion, Wetness, Clean- 
c be Different for liness affect it. Past 
Full Turbulent — Different Pipes History is Important. 


Stable The Transition to Variance not too great - 
C 
\ De yas ON 




















AN TRANSITION REGION 
t 


ad +2 INCH Types of resistance coefficient behavior have 
~ been established by the work of many investigators 
- Outstanding among them is Nikuradse whose ex- 
& 2 INCH perimental work on pipes coated with uniformly 
€ sized sand grains first convincingly demonstrated 

6 INCH the existance of the region controlled by surface 

N\ 4 INCH conditions. Nikuradse’s work has been recently 
T Tt | A confirmed by Smith? et al whose experimental data 
“ SAND on commercial pipe in the size range from 2 to 

ROUGHNESS 8-in. diameter has extended the range of Reynolds 

number investigated to 11 x 10°. The most recent 
- investigation covering large diameter natural gas 
pipelines, soon to be published by the Institute of 
Gas Technology, also confirms the basic patterns 
of resistance coefficient behavior outlined above 
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NOTES ON RESISTANCE COEFFICIENTS 


Viscosity of natural gas is very small and Reynolds numbers are so large, 
that for high-pressure lines above 10-in. only the very small flow rates even 
approach the region where resistance coefficients depend on Reynolds 


Reynolds numbers. 

Number EXAMPLES — To achieve Reynolds number as small as 1,000,000 in 12-in. 
and line, the flow rate must be 10 MMcf per day. In 30-in. line, it must be only 
Pipeline Flow 26 MMcf per day. 


CONCLUSION — Flow equations which are based on an expression for 
resistance coefficient showing little or no dependence on Reynolds number 
are best for high-pressure pipelines. 


Friction F 0.008 Shows no dependence on Reynolds number, agreeing with 


Weymouth f= 1/3 findings of Nikuradse and Smith for large Re numbers.” 
Equation D 





Leads to substantial deviation from realities of pipeline opera- 
sep rte A ” b tion. See New Panhandle in Fig. 1. Dependence of f on Re 
a ew f = @ Re number for larger sizes of pipe is small in the ordinary range 
Panhandle of flow rates. 





It would be expected that efficiencies based on Weymouth or New Panhandle 
would be little dependent on the rate of flow chosen for test — efficiencies 
Conclusion from Panhandle A would decrease with increasing flow rates. Considering 
range of commercial flows, Weymouth and New Panhandle equations will 
be more consistent with known behavior of pipelines than Panhandle A. 


Interior of pipe walls vary with storage, cleanliness, corrosion, and changes 
Realistic may occur with time. A flow equation, at best, must take into account the 
fact of surface control over friction factor and contain an experience factor 
Approach (or efficiency) which is not a function of pipe diameter but which distinguishes 
between clean commercially smooth lines and those not so clean and smooth. 


Practical variation in pipe roughness is small — there is a practical upper 
limit to smoothness and an effective roughness which characterizes the 
general run of pipelines. Data cited by Smith, et al’ who recommended 
for the range of large Reynolds number the Nikuradse Rough Pipe Law 

Basis of a 

Practical 

Formula age"’ pipeline surface condition. It is also confirmed by the data of Ivey and 
Dorough' obtained on Southern Natural Gas Company's system. It should, 
therefore, be possible to devise an equation characterizing the commercially 
‘““smoothest"’ pipe to which an efficiency (or experience factor) with a value 
approaching unity can be applied for particular pipelines or for design 
purposes. 


7D 
(, 1 f= 4log 3 , ) with the value k = 0.0007 to represent the ‘‘aver- 


Ivey, W. T. and Dorough, J. H., Flow of Natural Gas in Pipelines; Proceedings of 
the American Society of Civil Engineers, Paper 1194 (1957) 

References Smith, R. V., Miller, J. S., and Ferguson, J. W., Flow of Natural Gas Through Exper 
imental Pipe Lines and Transmission Lines; BU Mines Monograph 9, 1956 
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How Highway Engineers and Pipeliners can 


solve mutual problems — and save money! 


by Cc. D. Richardson, Assistant Superintendent of Pipelines, Transcontinental Gas Pipe Line Corporation, Houston 
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HIGHWAY DEPARTMENT PIPELINE COMPANY 
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Material Sold while Line is 


Lost Gos out of Service 


TAXPAYER 














Mater 
Labor 


Equipment. . . 


Field 


Gas Loss 
Overheads . 


HOW PLANNING AHEAD 
SAVES TAXPAYERS $ 


COST FOR 
CASING IN PLACE 
$2,/00 
2,000 


COST FOR 
RELOCATION 
ial $ 9,200 
8,300 
2,500 1,000 
1,000 400 
2,100 0 
2,900 400 
$26,000 $6.500 


Engrg. and Supervision 


Total Cost . 








With pipeline construction continuing at a rapid pace 
and highway construction increasing as its multi-billion- 
dollar program gets underway, difficult and expensive cross- 
ing problems are arising. 


FOR EXAMPLE, Transcontinental Gas Pipe Line Cor- 
poration spent more than $106,000 last year in re-locating, 
lowering and casing pipelines to accommodate new high- 
way construction. Yet the interstate highway program still 
is in its infancy! Projects already scheduled for this year 
will multiply this figure many times. 


Pipelines are constructed in accordance with codes that 
scrupulously guard the safety of the public. Moreover, the 
original design and construction in accordance with the 
code presents no serious problems to the pipeline companies, 
but to revamp an operating line to conform with code 
requirements for new highway crossings gives rise to prob- 
lems requiring considerable planning and expense. 


In nearly all instances pipelines are reimbursed by high- 
way departments for material and labor costs incurred in 
revamping pipeline facilities to accommodate new highway 
construction. In addition, gas companies are reimbursed 
for gas lost when it is necessary to cut and relocate the 
line. However, the sale price of gas which companies are 
unable to deliver while a line is out of service is not 
recoverable. 


Many highway engineers persist in disregarding pipelines 
in the path of new highways. This may stem from their lack 
of knowledge of the paramount rights of the pipeline right- 
of-way and of the great cost of relocating an operating line. 


Differences in cost of relocating and casing crossings. If 

a pipeline must be relocated only slightly to accommodate 

a new highway, the costs as compared with a simple casing 

job usually run about 4 to 1. The costs at left are typical. 

These savings should be pointed out to highway engineers 

— after all, it is the highway department who will benefit 
most. 
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What’s involved in 
installing 142 ft of casing 


What's involved in casing and lowering a pres- 
sured line. 


This job is like carrying a basket of eggs — as long as 
everything is handled properly there will be no cracked eggs 
— or in this instance, pipelines. Here are a few basic rules 
our company follows when installing casing on a loaded line: 


1. Either use company forces, or select a contractor with 
the greatest know-how. 
Set up minimum distances for operating excavating equip- 
ment. The line itself must be uncovered with hand tools 
The casing should be 4 in. larger than the pipe. 
The pipe must be completely free from earth so the 
split casing will roll under it. 
With the pipe already under hoop stress from gas, it 
should not be subjected to abnormal stress from external 
forces. Limit the excavated span between supporting 
earth-bearing points to the minimum required to install 
30 or 40-ft lengths of casing at a time. 
After the first length of casing is installed, well-tamped 
soil or sand is worked underneath the casing to restore 
load-bearing surface. This process is repeated for the rest 
of the casing. 
Where required by highway authorities to backfill with 
sand, some disposition must be made of the earth originally 
excavated. 


What happens without 
notification — discussion 


Fig. 2 and 3 show troubles at the crossings. Fig. 2 shows 
plans for a highway crossing an existing line without regard to 
its location. Casing requires mitre welding and if any trouble 
should ever develop it would be necessary to cut the highway 
to make repairs. Fig. 3 shows the results of lack of notification 
and discussion. Just a year before this highway location was 
announced, we checked with the highway department before 
relocating valves to the present position. Now they must be 
moved again as shown. Proper planning and notification could 
have saved the taxpayers great expense 


How joint cooperation can work 


See Fig. 4. When highway authorities in an eastern state 
announced that we would have to relocate our single line to our 
market, they also agreed to provide us with the R-O-W required 
for relocation. We requested that the highway defer construction 
until we could accelerate construction of a second line we had 
planned. This would allow us to continue service to customers 
during relocation. Unfortunately, the State bogged down in 
getting approval for its highway, while we obtained approval 
for our line. This means that if we proceed with the construc- 
tion of a second line, the State will have double expense at 
this point. We are urging them to step up their program in 
time to save a great sum of money. 


THE BEST SOLUTION 


NOTIFICATION 
DISCUSSION 
COOPERATION ? 


$ SAVINGS FOR ALL 


What can be done. 

Highways cannot be designed to accommodate pipelines, yet 
often a road can be relocated a few hundred feet — or grade 
added instead of removed — at a great savings to both State 
and pipeline company. 

Authorities could help the pipeline companies and them- 
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selves by setting up departments to approve our construction 
drawings as designed to accommodate highway construction 
This way we will be assured of meeting highway requirements 
at great savings for the State 

Given advance information, pipeline companies will happily 
provide profiles and other information required throughout 
proposed highway construction areas across pipeline right-of 
way. In many cases, if we could have exact information in 
advance about the location of proposed highways, we could 
install casing during our regular pipeline construction 

By conferring together we can work out our problems 

All of this will result in the cooperation necessary to produc 
a better and less expensive job for all concerned 
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Where to get 
Pipeline Movies 
Robert E. Kling, 


Mississippi River Fuel Corp., St. Louis, Missouri 


“PIPELINE OF PROGRESS” 
16 mm; color; sound; R.T. 26% min. Phases of construc- 
tion, including techniques used in marshes, river cross- 
ings, rough terrain, etc. 
Contact: American Louisiana Pipe Line Company, F. H. 
McIntire, Assistant to the President, Penobscot Build- 
ing, Detroit 26, Michigan 

“BIG CROSSING” 
16 mm; color; sound; R.T. 35 min. Construction of the 
Interprovincial-Lakehead 1772 mile crude-oil pipeline 
system from Edmonton, Alberta, to Sarnia, Ontario. 

“NATURAL GAS IS ON THE WAY” 
16 mm; color; sound; R.T. 25 min. A work-in-progress 
report on history and construction of a 650 mile natural 
gas pipeline from the Peace River district to Vancouver 

“OIL ACROSS ARABIA” 
16 mm; color; sound; R.T. 40 min. Engineering, logistics 
and construction of the 1068 mile 30 to 31-in. trans-Arab- 
ian Pipeline System from the oil fields of Saudi Arabia to 
the Mediterranean Sea. . 
ACROSS THE ROCKIES” 
16 mm; color; sound; R.T. 40 min. Trans-Mountain Oil 
Pipeline Company's 718 mile crude-oil artery from fields 
near Edmonton, Alberta, to Vancouver, British Columbia 
For the above films contact: R. M. Dorman, Manager 
Public Relations Department, Bechtel Corporation, 220 
Bush Street, San Francisco, California. 

“THE ETERNAL FLAME” 
16 mm; color; sound; R.T. 29 min. Development of the 
gas industry from the discovery of the famous spring in 
the 1700's to the present time. 

“MORE GAS IN CENTERVILLE” 
16 mm; color; sound; R.T. 124 min. Long distance trans 
mission lines, city distribution and underground storage. 
graphically shown. 

“RIVER IN THE WAY” 
16 mm; color; sound; R.T. 17 min. Photographed in the 
Mississippi Delta, film describes efforts to lay pipe be 
neath the Mississippi River. 

“THE TOUGHEST INCH” 
16 mm; color; sound; R.T. 17 min. Story of a 262 mile 
pipeline laid despite rocks, rivers, mountains. 
Contact: Columbia Gas Systems, Inc., Information De 
partment, 120 East 41st Street, New York, New York 

“IT’S MAGIC” 
16 mm; color; Magnetic Sound; R.T. 25 min. The story 
of one method of laying submarine pipelines to offshore 
producing oil and gas wells in the Gulf of Mexico. 
Contact: R. C. Ledford, Vice President, Commonwealth 
Oil Company, Houston Bank Building, Houston, Texas 

“ASSIGNMENT ACCOMPLISHED” 
16 mm; color; sound; R.T. 40 min. Traces construction of 
a major line between Corsicana and Beaumont, Texas, 
and includes sequences on pipe fabrication. 
Contact: Public Relations Department, Magnolia Petro 
leum Company, P.O. Box 900, Dallas, Texas. 

“PIPE OF PLENTY” 
16 mm; color; sound; R.T. 22 min; Pipeline construction 
from Detroit to storage wells in Austin, Michigan, fields 
153 miles of pipeline built over toughest terrain in winter 

“REBIRTH OF A GIANT” 
16 mm; sound; color; R. T. 15-in. The conversion of a 
depleted natural gas field to an underground reservoir 
Most scenes taken in the Six Lakes area, Michigan 
Contact: Michigan Consolidated Gas Company, Atten 
tion: Noble D. Travis, Director of Public Relations, 415 
Clifford Street, Detroit 26, Michigan 

“NATURAL GAS TO THE NORTH” 
16 mm; color; sound; R.T. 30 min. Shows engineering 
and construction problems in crossing rocky terrain, two 
river crossings, and other aspects of construction. 
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Contact: Michigan Wisconsin Pipe Line Company, Atten- 
tion: H. B. Martinson, 500 Griswold Street, Detroit 26, 
Michigan. 

“WELDING AMERICA” 
16 mm; color; sound: R.T. 27 min. 
Contact: Public Relations Department, Natural Gas Pipe- 
line Company of America, 122 S. Michigan Avenue, Chi- 
cago 3, Illinois. 

“NATURAL GAS ON THE MOVE” 
16 mm; sound; color; R.T. 14% min. Factual story of old 
wells, used to store gas in summer for winter use 
Contact: Director of Public Relations, New York State 
Natural Gas Corporation, 140 Stanwix Street, Pittsburgh 
22, Pennsylvania. 

“AROUND THE CLOCK” 
16 mm; color; sound; R.T. 30 min. Concerns the enor- 
mous job a gas transmission company faces each day to 
bring the residents of the Northern Plains gas service. 

“PIPELINE IN THE SKY” 
R.T. 33 min. Documentary film of one of the largest pipe- 
line suspension bridges. 
Contact: Northern Natural Gas Company, Attention: R 
E. Adwers, Public Relations Department, 2223 Dodge 
Street, Omaha, Nebraska. 

“DECISION” 
16 mm; color; R.T. 28 min; sound. The little known story 
of the pipeline industry in America. Scenes tied to fic- 
tional story so closely, that it may have been taken from 
the pages of our newspapers 
Contact: The Ohio Oil Company, Public Relations De 
partment, Findlay, Ohio. 

“SUPER INCH” 
16 mm; color; sound; R.T. 30 min. 1600 miles of 34-in 
natural gas pipeline constructed to link Northern Califor- 
nia and the gas field of Texas and New Mexico. Note: 
Pacific Gas and Electric Company normally does not send 
films outside their territory of service, Northern and 
Central California, but are making an exception, provid- 
ing requests are not too heavy. For this reason, requests 
may not always be filled. 
Contact: Pacific Gas and Electric Company, Attention 
W. A. Hynes, Manager, Public Activities Division, 245 
Market Street, San Francisco, California 

“THE SCENIC INCH” 
16 mm; color; sound; R.T. 21 min. Construction and op- 
eration of natural gas transmission system, from produc- 
tion, to ultimate consumption of gas. 
Contact: Public Relations Department, Pacific Northwest 
Pipeline Corporation, P.O. Box 1526, Salt Lake City 10, 
Utah. 

“PIPE LINE” 
16 mm; sound; color; R.T. 24 min. Saga of pipelines and 
the men who build and operate them 
Contact: Director of Public Relations, Shell Oil Com- 
pany, 50 West 50th Street, New York 20, New York 

“UNDERGROUND MIRACLE” 
16 mm; color; sound; R.T. 20 min. Laying pipelines in the 
Gulf of Mexico through marshes, bayous, ets. Transport- 
ing gas from distant producing fields to Southern com- 
munities. 
Contact: Southern Natural Gas Company, Attention: R 
G. Kenan, Watts Building, Birmingham, Alabama 

“GAS GOES TO MARKET” 
16 mm; color; sound; R.T. 30 min. Construction and op- 
eration of a natural gas pipeline system carrying gas 
from the Gulf Coast of Texas to the Appalachian markets 
Contact: Tennessee Gas Transmission Company, Atten- 
tion: D. B. Hicks, Public Relations Manager, P.O. Box 
2511, Houston 1, Texas 

“UNDERGROUND HIGHWAY” 
16 mm; sound; coior; R.T. 22 min. How an 800 mile 
underground natural gas pipeline was build from East 
Texas to Middletown, Ohio, to enable an interstate trans- 
mission company to make larger supplies available to 
growing needs. 
Contact: Texas Gas Transmission Corporation, Public 
Relations Director, 416 West Third Street, Owensboro 
Kentucky. 

“MAP OF AN EMPIRE” 
16 mm; sound; color; R.T. 20 min. Review of growth and 
expansions in the Gulf South, with emphasis on the con- 
tributions being made by natural gas industries 
Contact: United Gas, P.O. Box 1407, Shreveport, 
Louisiana. 
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the military comes a new tool for pipeliners.. . 


» 
~ ’ 


ONNE PHOTOGRAPHY 


* 


John H. Wolvin, Monager, Chicago Aerial Survey 


SONNE CONTINUOUS STRIP CAMERA permits 
large scale direct aerial photography for detailed study 
of terrain. During the war years, this camera was 
extensively used for beach reconnaissance and water 
depth determination, as well as for detailed bomb 
damage assessment photography. Improvements since 
the war have made it an excellent engineering tool 
It can be used for stereo or non stereo photography 
the former, of course, is most useful 

How it works. Fig. | shows a schematic of the 
camera geometry. The narrow slit across the width of 
the film limits the field of view of each lens to a 
narrow rectangle on the ground. The right lens is 
forward of the film; the left one aft, separating the 
fields of view in direction of flight. The half film 
width above the right lens will record a ground object 
before the airplane flies over it, and the other half 
of the film will record the same object after the air 
plane has passed. The speed of the film passing the 
slit must be synchronized to eliminate relative motion 
between the image of ground objects and the surface 
of the film 

Actually, complex instruments eliminate blur due 
to the forward motion of the plane and the image ts 
literally laid on the film as it passes the slit 

The continuous photography of the ground is only 
as accurate as the pilot can hold the aircraft. Altitude 
control and centering control are primary considera 
tions. Mean ground elevation must be determined for 
flight line planning to control the aircraft clearance 
above the ground. Centering of the flight line can 
normally be held within one-tenth of the altitude, 
regardless of the photographic scale 

Continuous strip photography supplements rather 
than replaces precision mapping photography. Its 
primary advantage is ground detail. Because of its 
fidelity, enlargements up to 10 times may be made 
with comparatively small loss in detail. Much highway 
photography has been flown at scales of 100 and 250 
ft per in. Sections of railroad were photographed at 
scales as large as 15 ft per in ! 

Continuous strip photography offers certain types 
of precise ground measurements. By means of appro 
priate parallax measuring instruments cross sections 
may be measured and plotted. Ground controls will 


WHAT ARE THESE PIPELINERS LOOKING AT? 


{for answer turn page) 








enhance the accuracy of such measurements. A 
known width, such as that of a highway or railroad 
track, constitutes horizontal control and enables scale 
to be determined. If the camera is vertical or nearly 
so at the time of the exposure, relative elevations can 
be measured with no additional control. 

An important feature is the ability to use larger 
than normal base-height ratios. Fig. 2 shows the base- 
height geometry of a Sonne camera. Note that base- 
height ratios of double that normally used can be 
obtained. This means that for the same scale of pho- 
tography it is possible to obtain twice the accuracy of 
vertical readings with a correctly designed parallax 
measuring instrument. 


LEFT @ RIGHT 


Depths can be measured with fantastic 
accuracies with the stereoscopic viewer 


LIKE TO SAMPLE 3D? 


Place mirror on edge on line above facing right. 
Then place nose on upper edge of mirror and 
look toward the left photo. 
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Measuring Flow Efficiencies by Ammonia Displacement 


By Jack N. White, 
Superintendent 

Pipe Line Section 

Panhandle Eastern Pipe Line Company 


About Efficiencies 


It has become apparent that large diameter pipelines have 
a characteristic flow efficiency that depends on internal 
roughness of the pipe, the bends and fittings, as well as the 
accumulation of lubricating oil and other material on the 
walls of the pipe. 

It is not unusual for new lines to have initial flow effi- 
ciencies of 92 to 97 percent, depending on the smoothness 
of the line and what equation was used to predict the 
efficiency. But efficiencies drop from this initial high because 
of the small, but ever present quantities of water, distillate, 
lube oils, and perhaps dust entrained in the flowing gas 
stream. A periodic check of the efficiency of the line to 
determine when it should be cleaned to bring it back to 
its design or initial efficiency is an economic necessity. 


How Important is Efficiency? 


For each 5 percent decrease below the design efficiency, 
approximately 13 percent of the original line would require 
looping in order to restore the original capacity. Translated 
into dollars and cents, this means that for an existing 30-in. 
pipeline 100 miles long, 5 percent reduction in flow effi- 
ciency would require 13 miles of 30-in. loop, costing in 
the neighborhood of $1,100,000 to make it possible to flow 
the original volume of gas under the original pressure con- 
ditions. Compare this capital expenditure with an estimated 
$20,000 that would be required to clean the original line and 
restore it to its original capacity and the importance of flow 
efficiency is boldly apparent. 


START STOP WATCH 
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What is Efficiency? 


Overall flow efficiency, E, is defined as the ratio of the 
actual measured throughput for any one section of pipeline 
to the theoretical throughput of the same section under the 
same flowing conditions of pressure and temperature. E 
differs with the flow equation used. 


Measuring ‘‘E’’ with Anhydrous Ammonia 


There have been numerous articles published on the 
ammonia displacement method of measuring pipeline flow 
efficiency. In a nutshell, ammonia is injected into the line 
and chemically detected downstream. 

The object of a flow test is, of course, the collection of 
certain necessary data under controlled conditions. The 
data collected must be sufficient to solve for the theoretical 
throughput of a given section and the actual throughput 
of the same section. 


The information which must be accu- 
rately gathered is: 


DATA TOLERANCE 


D = Inside pipe diameter Commercial 
h. — h, = Elevation change 2.50 ft 

L = Length of section 0.000 miles 
P, = Upstream pressure, psig 0.100 psi 
P, Downstream pressure, psig 0.100 psi 
Pa Atmospheric pressure, psio 0.050 psi 
Ta Flowing gas temperature, degrees absolute 0.500 deg 
G Gas gravity 0.001% 

Z = Compressibility 0.005% 

t Ammonia travel time 0.500 sec 


OVeEnNOUSL WN 


Items 1, 2, and 3 are fixed physical characteristics of the line. The data 
for items 4 through 10 must be measured in the field during the test 


TIME ITS FLOW BY 
CHEMICAL DETECTION 


STOP STOP WATCH ) 





WATER PUMP TO 
RAISE PRESSURE 
OR GAS 


<> BLOW-OFF VALVE 


How to Calculate ‘‘E’’ 


By using the applicable data in the adopted flow formula, 
the theoretical throughput is readily determined. By apply- 
ing the same flowing conditions to the physical character- 
istics of the section, the corrected volume of gas in the 
section may be determined. This volume, factored by the 
time that it takes a slug of ammonia to travel between the 
sections, produces the actual rate of flow. 


Selecting a Section for the Test 


Because all flow formulas are based on stable flowing 
conditions, the test section must be selected to provide the 
physical conditions most conducive to steady state flow 
Even under ideal operations, it is difficult to maintain a 
stable flow pattern in any given point for a long period of 
time. This is a common source of error. The following fac- 
tors must be taken into account in selecting a test section: 


|. The section should be long enough to minimize 
error in reading pressures. A measurement error 
of 1/10 of a lb in the pressure drop, which would 
occur, for instance, in 1000 ft of pipe, would be 
of serious proportions. However, if the 1/10 Ib 
error was applied to the pressure drop in a 10- 
mile section, the magnitude of the error becomes 
acceptably small. An unrestricted section be- 
tween 5 and 15 miles in length gives reasonable 
accuracy. 
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There should be no orifice plates or valves in the 
line between the points of the test section. 


There should be no major pipe junctions near 
the point where pressure is recorded. 

The elevation change between the points must 
be readily determinable. 

There should be no multiple sections, such as 
river crossings, between the end points. 


The pipe should be cleared of removable drip 
fluids, etc. 


The test section should be far enough away from 
compressor stations to avoid pressure pulsations 


The section should be sufficiently downstream 
from compressor stations to avoid the extreme 
changes found in the flowing gas stream imme- 
diately adjacent to the station discharge. 


Main line taps that supply market areas subject 
to short duration pull-down should be avoided 


The end points of the test section should be 
reasonably accessible and should provide suitable 
appurtenances for the installation of injection 
and detection equipment and dead weights. 


If all these conditions can be met and the upstream and 
downstream compressor stations are able to maintain con- 
stant discharge and suction pressures on the line for several 
hours preceding the test, then stable flow in the test section 
is Closely approached. 


RUBBER TUBING 


\ 


\ a STUFFING box 


BLOW-OFF VALVE 
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Rules to Follow 


If no radio or telephone, 
use the same watch. 


+O» 1 


Injection > Detection 


PRESSURES 


TEMPERATURES 


GRAVITY 


PLANNING 


SOURCES 
OF ERROR 


Take deadweight pressures 
i at these 4 points 


Ny Start hour or so before test 
and run during test on 5 to 
10 minute intervals. 








Ss 


Control at upstream station with deadweight pressures. 


( Calculate mean temperature 
of flowing gas 


(] Measure temperatures not 
too close to station dis- 
charge or suction. Temper- 
ature of pipe will do. 





Use gravitometer — portable or fixed. 
Make direct measurements to determine super compressibility. 


Dispatchers should be given sufficient notice so they can stabilize system. 
Schedule — in mid-week (?) when no cutbacks or line-packs likely. 
Early Fall desirable — to determine whether or not will meet heavy 


winter loads. 


Pressure measurement. 

Incorrect time being communi- 
cated ahead. 

No correction made for changes 
in elevation. 

Unstabilized flow. 

No dead weight correction made. 
Incorrect length of line used in 
calculating ammonia run. 


It is not uncommon for someone to forget to 
add the 5 Ib for the weight of the table onto 
their dead weight reading or not add the weights 
on the table correctly. An error of one minute is 
often made in communicating the time ahead of 
the detection point. Elevation corrections are quite 
necessary in mos! cases 


1. Design of future facilities, 
2. Dispatching, 


Ordinarily efficiencies to be used for flow studies 
and dispatching should not contain elevation cor 
rections. For these purposes o dispatcher or engi 
neer is interested in how much gas he can actually 
get through the line with the changes in elevation 
and not how much he can get through the line if 
they were not present 

Consideration should also be given to pressure 
drops in yard piping if present 

Elevation corrections are important, however, in 
determining whether a line should be cleaned 
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Line stability is, of course, one of the most 
important points if results are to be consistent 
Not all dead weights read the same and can differ 
os much as a pound and a half at full scale. For 
this reason each of your dead weights should be 
compared with some standard. Relative readings 
ore the important thing and not individual read 
ings. You can be a half a pound off, as long as 
all of the readings are a half a pound off and it 
won't make a great deal of difference, just so 
they are compared with one dead weight and it 
is used as a standard 

One of the best ways to eliminate the 
errors, or some of the errors, is running two sluas 
of ammonia. This tends to eliminate error and it 
tells whether or not the flow is steady. Run the 
slugs 20 or 30 minutes apart and compare answers 
If your flow is stable, they will be close 

The importance of using the correct length of 
line in the test section is readily apparent 


Flow study, 
Determining whether the line 
needs to be cleaned. 


Our practice is to determine the efficiency of the 
entire line between two compressor stations and 
compore the results with those of the previous 
tests. Where there's a decrease, we determine the 
efficiency of the individual sections between the 
gate settings to see whether the low efficiency is 
due to the entire line or one or two sections 

The ammonia displacement method is economical 
and adaptable to most pipeline systems. It permits 
a high degree of accuracy under field conditions 
| feel that it is the best method yet developed 
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Pipeline Field Welding and Quality Control Methods 


ty A. G. Barkow, Natural Gas Pipeline Co. of America 


The sheer brawn and individual know-how of the old 
time spread man is being replaced by recognized engineer- 
ing practices, accurate aerial and ground surveys, scientific 
studies of terrain, soil and rock conditions, weather and 
water data as gathered by the Weather Bureau, and design 
conditions. Pipeline construction is controlled not only by 
individual specifications, but by recognized codes and 


standards. 


Chinese-piped gas through bamboo stalks te 
evaporate sea-water for salt. 


\y <j 
—S ae i gy 
mr ee 


1900 


Hellew jog pipeline was first in U.S. Loic to 
WY. 250 


Milural gas had boon 
décovered tn 47 shales. (J 


Welding, as one of the prime functions, is served by a 
special standard design to produce the highest quality work- 
manship consistent with economic practices. This is the 
API Std 1104, Specification for Field Welding of Pipelines, 
and is used widely both in this country and in Europe and 
Asia. It covers all phases of welding and testing — both 
physical and nondestructive. Since this standard might be 
considered the primer of pipeline construction, I would like 
to use this as a basis for our discussion. 


Kighhights of pipeline hiilow 


1884 
Pittsburgh hed 335 miles of ion lines — 


TP 


° £25 million 


First high pressure line 120 miles trom Greentown, 
ind, to Chicage operated at 525 psi. 


1922 


°°" 
asee=?” 
1944 
Following WW Ii Pipeline construction zoomed. 
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Pipeline fild (elding Taday 


SLAG INCLUSIONS 


he ef he” 


SLAG FLOATED OUT 


wm DN 


COVER PASS 
FILLER 

HOT PASS 
STRINGER 
— BEAD 


4 
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€6010 — for stringer bead ond cover pass 
£7010 — for hot pass and filler passes 


Gop may be thickness of dime or nickel. 


improved line-up clamps round ov! pipe. 
No tack welds today — instead stringer bead 


oe enn see tet they weld 18 2,344,586 
simultaneously. This intai 9 t and gap. Usually work in 
groups of two or four. Speed: 20-30 in. per minute for each stringer 
bead welder. 





Welders drag rod on stringer bead. Internal finish is usually quite 
voiform. 


Hot poss burns out most slog inclusions (wagon tracks) of stringer bead, 
repairs windows. 


Typical weld: One poss for each Y-in. thickness of pipe plus stringer 
and cover pass. % wt pipe—5 passes. 


Wire brush, ice pick disc grinder. Thorough cleaning between passes 
Welding generator. Condition and quality of welding machine affects 
welds. 


Low hydrogen and iron powder contact electrodes for downhond welding. 
Should be useful for sleeves, saddles, etc. 








Continued 












. $7 ot in pipe has 7 little until cooled below 

ae ic: ee - ee re 

Peppa none ch ver Ahir erect an caress struction can cause underbead unless steel has passed through 
clamps “: Good practice to rest pipe before releasing clamps, _ this critical temperature. 
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é: Radiography 
Magnetic Inspection Technique of radiography is improving and 
It is faster, easier to apply than radiographic so is welding. Before it was developed one 
inspection, but it is not so thorough. company experienced about one leak per mile 
The latest development a magnetic inspec- on newly constructed line. But when the same 
tion record can be preserved by an adhesive company used radiography for inspection of 
belt which transfers the flux powder for a per- 25% of its welds on a 1400-mi line, there were 

manent record similar to photographic film. only six leaks. 
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INDICATION: SUBSURFACE DEFECT 








Dye Penetrants New Developments 

Dye penetrants have been used in all types inspection. Because of Low alloy steels of high strength 
simplicity of application and rapid production of results this method are in the planning Stage — we can 
is frequently used in conjunction with repair and welding to locate expect such steel with 100,000 psi 
surface defects or to determine if defects have been completely tensile strength before long. 
removed by chipping and grinding. Materials having high corrosion 


resistance are needed for transpor- 
tation of corrosive materials. Stain- 
less clad steel may offer some ad- 


Ult ic I ti Rega, 
ee ae vantages. Plastic pipe or plastic lin- 


Ultrasonic inspection is finding more and more uses, but it is not ings may also become popular. 
developed yet for full cross-country pipeline inspection. New welding processes and new 

However, it does have an advantage in determination of pipe wall types of electrodes will come. Auto- 
soundness and pipe wall thickness for installation of taps and other matic welding also will be used. 
welding on lines in service. It will show laminations and dangerous More stringent quality control 
conditions that might deter welding. methods will be developed. 
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Portable Turbine Station 


There are four portable vans at each station; the two here are control 
van (left) and turbine van (right). 


Permanent Turbine Station G 
D 


Turbine units permanently mounted in pump house at 
Qaryatain, Jordan, are operated remotely. 


Crude-burning Turbines up tapline throughput 


The Trans-Arabian Pipe Line Company has six new 
pumping units driven by 5000-hp General Electric com- 
bustion gas turbines that are providing the power to increase 
the throughput of the 754-mile, 30 and 31-in. Tapline sys- 
tem from 320,000 to 450,000 bbl of crude oil per day 

The crude-burning gas turbine pumping units are of two 
types: (a) Portable prefabricated units for unattended 
operation at intermediate sites. (b) Permanently installed 
units at existing stations. 

Original system. The original Tapline system had four 
diesel-engine pump stations about 160 miles apart. Each 
one is a complete community with housing for 80 to 250 
employees, hospitals, warehouses, etc. 

Present expanded system. Added to the original Tapline 
system were: (a) Three portable turbine pumping units in 
Saudi Arabia. (b) A permanently mounted turbine unit at 
an existing maintenance base in Jordan. (c) Two perma- 
nently mounted turbine units which replace diesel-driven 
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pumping units at the Turaif pump station. (d) The replaced 
diesel units are being relocated at existing diesel stations 

In addition Aramco has installed two portable turbine 
units on its 270-mile gathering line at Wariah and Turaif 
An identical unit ts available as a stand-by for the five port 
able operating units 

Total cost for this expansion was about twenty-one mil 
lion dollars 

Design considerations. Originally Tapline was designed 
for four additional pump stations at intermediate locations 
However, the large investment and high operating Costs otf 
complete community-type stations made expansion uneco 
nomical. The most attractive scheme to increase capacity 
was to add one 5000-hp unattended pumping unit at each 
intermediate location, and the combustion turbine was the 
only prime mover which satisfied the design requirements 
which were: (a) 5000-hp output for continuous operation 
at 110 F ambient temperature and 2600-ft elevation. (b) A 
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Big surges come when 
big units trip off. 


prime mover fueled with crude oil from the line. (c) A unit 
to be suitable for unattended operation with supervisory 
control from base stations 50 to 100 miles away. (d) Unit 
to be portable to permit rotation and major overhauls at 
a central shop. 

The International General Electric Company supplied the 
permanently mounted turbines for the main stations and 
the auxiliary units which were prefabricated and _ tested 
in the U. S., then shipped to the job sites, slid onto prepared 
foundations and connected to pump oil. Virtually all the 
work was completed by March 1, 1958. 

Firsts. This is the first time a main line oil pump has 
been driven directly at gas turbine speeds (the range is 5000 
to 6000 rpm). These are the first complete 5000-hp pumping 
units to be prefabricated and made wholly portable. 


Hydraulics and pressure surges 

The line operates as an open system with a tank on the 
incoming line at each main station. In a hydraulic sense 
this isolates the sections of the line between main stations, 
making it easier to bring the intermediate gas-turbine-driven 
pumps onstream, since each one affects only the pressures 
in one section. 

Surge problems. In the original system, a 96,000-bbI float- 
ing roof tank connected to the suction of each station pro- 
vided protection against surges whenever a station shut 
down. 
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But pressure relief system protects line. 


5000 BBL TANK 


But the gas turbine pumping units were added without 
any provision for tankage, and obviously when one of these 
units trips off, a high-pressure surge would travel upstream 
toward the main station and in certain critical regions could 
exceed the allowable pipeline pressures. To minimize this 
effect, Tapline installed surge-protection equipment shown 
in the illustrations. Note the lines marked 33 sec, 56 sec, 
etc., which show the probable progress of an uncontrolled 
pressure surge traveling upstream when a unit is tripped off. 
Obviously, all three critical sections, A, B, and C, would be 
over-pressured by the surge. 

Critical sections B and C occur downstream from all four 
main stations, and those can be protected by quickly reduc- 
ing the main station pressure. Normally, VHF radio takes 
care of this. However, the signal ceases when the unit trips, 
and the main station pressure is automatically reduced by 
de-energizing a circuit which reduces the discharge pressure. 

A relief system installed at Qaryatain is shown in the 
illustration. 


Portable auxiliary pumping units 

These installations consist of four portable vans each: 
(a) Turbine-pump van. (b) Control and filter van. (c) Radio 
van (with 200 ft high antenna tower permanently erected 
close-by). (d) Portable shop van. 

The turbine-pump van is about 53 by [5 ft, and 18 ft 
high. It has two rooms, one for the turbine and the other 
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Inside control and filter van. Traveling screen filters at left; 
fire extinguisher system and batteries at right. aaa 
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for the pump. There is a fire wall between them, and the battery charger, and a 10-kva inverter. The latter supplies 


turbine side is pressurized. 

Because the 5000 hp, two-shaft unit burns crude from 
the line which contains about 10 ppm of vanadium it re- 
quires addition of 0.03 percent by weight of hydrous 
magnesium sulfate to minimize corrosion of the turbine 
blades. 

The turbine is started by a 200-hp diesel engine with 
torque converter drive. The engine operates through a jaw- 
type clutch which automatically disengages. 

The main crude oil pump was manufactured by Byron 
Jackson Pumps, Inc. It is extremely compact and light, 
weighing less than 0.8 Ib per bhp. It delivers more than 600 
psi differential with a single-stage impeller. 

The temperature of the lube oil cooling water is auto- 
matically maintained by two fin-fan units driven by two 
20-hp motors. During cool-down an auxiliary 5-hp d-c fin- 
fan cooler is used. The van including all equipment weighs 
about 125 tons. 

The control and filter van is open on top to admit air 
through the filter for the turbine and for ventilation of the 
turbine and control rooms. The air filter is a traveling-screen 
type with an oil bath reservoir at its base. 

The control room portion of the van has a slight positive 
air pressure to exclude dust and petroleum vapors from the 
electrical switchgears, starters and relays. This room also 
houses the turbine control panel, process control panel, 
remote supervisory control panel, the voltage regulator. 


SUPERVISOR 
CONTROL 


4UX STATION 
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constant-frequency a-c power to some of the instruments 
and the communication system. Van weight is about 84 tons 

The radio van houses the VHF radio and a 30-kw auxil- 
iary diesel-generator set. There are three 250-watt, 150- 
megacycle, FM transmitters in each van; two are for voice, 
telemetering, and supervisory equipment; the third is for 
communication with mobile equipment. The system employs 
scatter propagation and utilizes extremely high gain antenna 
arrays mounted on 200-ft-high towers. 

When the turbine shuts down, the auxiliary generator au- 
tomatically supplies power to the 208-volt bus to maintain 
lights, communication, etc., and a charge on the 800-ampere- 
hour battery bank. If the auxiliary generator is out of serv- 
ice, the station battery, fully charged, is capable of supplying 
electric power for three start-ups of the turbine. The battery 
also supplies power to maintain communications for a pre- 
selected period of up to one hour. Information transmitted 
during this period is the basis for making decisions on 
whether to re-start the unit by remote control or whether to 
dispatch maintenance personnel. 

The portable shop van houses a shop and parts storage 
area as well as personnel lockers, an electric kitchen and a 
wash room. 

Description of control system. The master supervisory 
control panel is located 50 to 100 miles from the operating 
unit at one of the permanent pump stations, It is an all-relay, 
space code selector system, which provides the means for 


Master supervisory panel. 





— 
i y. 
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Starting and stopping the turbine, for changing discharge 
pressure, and for receiving alarms. 

In addition, ambient temperature, discharge and suction 
pressure and the discharge pressure set point are telemetered 
continuously, This information is carried simultaneously on 
two independent VHF circuits to avoid an interruption of 
contact. 


Details of control panels 

Alarm system. For transmission to the master station, in 
dications of malfunction are segregated into First Order, 
Second Order and Third Order alarms. The operator at the 
master station receives an indication of the group to which 
the malfunction belongs but is not informed as to the precise 
nature of the malfunction. 

First Order alarms and trips include over-speed, low lube 
oil pressure, excessive vibration, and fire. The unit trips off 
for any malfunction in this group, A maintenance man is 
dispatched to the unit and no effort is made to re-start it re 
motely until the fault has been located and corrected. 

Second Order alarms and trips involve less serious mal- 
functions such as failure of starting clutch to engage, loss of 
flame and low battery voltage. When the master station re 
ceives this indication, a maintenance man is dispatched to 
the unit, but meanwhile the operator will attempt to start 
the unit if it has tripped off. 

Third Order alarms and trips involve high discharge pres- 
sure, low suction pressure and hieh case temperature on the 
main line pump. On receiving this indication the unit is re 
started or continues to operate. A maintenance man checks 
the malfunction on his next routine visit to the unit. 

Remote control. When the operator at the master supervi 
sory control depresses the “start” selector key, the turbine 
control panel sends a signal to the motor starter panel to 
start the d-c motors of the auxiliary fans and pumps re- 
quired for commencing operations. The main line gate 
valves also open, pressurizing the main crude oil pump. 

After a five-minute purging of the turbine van by the d-c 
purge fan, the starting diesel engine starts, the clutch en- 
gages and the turbine is accelerated to firing speed. After 
firing, the turbine is accelerated to idling speed. During the 
latter, the 125 kw a-c generator starts, and the a-c station 
motors are started in pre-set sequence as the d-c motors shut 
down, After that, a signal is sent back to the master control 
panel, indicating that the starting sequence has been com- 
pleted. The discharge pressure set point is controlled by the 
operator. 

The turbine control panel. The left side contains a vibra- 
tion recorder and two temperature recorders. The right side 
contains the turbine control equipment, at the top are shaft 
speed indicators, second-stage nozzle position indicator, and 
fired hours timer. There is also a 36-point annunciator panel, 
signal lights and selector switches for starting, stopping, and 
operating the turbine locally. 

The process control panel. This system basically com- 
pares a pneumatic pressure established by a transmitter with 
an established pneumatic pressure which is a function of the 
desired process pressure (set point). If there is a difference 
in these readings, an “error” signal is sent to the turbine con- 
trol to increase or decrease turbine speed accordingly. 

There are over-riding controls which limit the rate of 
change of pressure, the minimum suction and maximum dis 
charge pressure. 


Description of permanent pumping units 

rhe turbine unit and control system are almost identical 
to those in the auxiliary pumping units. The pumphouse is 
operated on an unattended basis. The pumping unit is con- 
trolled from the nearest main station more than 100 miles 
away. 

Unique suction booster pumps. The installation of two 
5000-hp turbine units at the permanent pump station at 
Turaif, Saudi Arabia, features a unique suction booster 
pump. When both turbines are operating, an excess of hy- 
draulic horsepower is utilized to operate a hydraulic turbine- 
driven booster pump, to provide a suction pressure of 60 
to 90 psig for the main pumps. This requires that part of the 
station discharge be bled back to suction through a hydraulic 
turbine. This unique unit has eliminated the need for supple- 
mentary generator capacity 
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Operation and maintenance 


Up to March 1, 1958, Aramco and Tapline had success- 
fully operated the gas turbine pumping units for about 
12,000 hours. Most of this time personnel were in attend- 
ance to take care of possible emergencies or to record operat- 
ing data. However, one of the units has had several months 
of unattended operation, with an availability factor of better 
than 90 percent. 

Initial design premises were based on estimates that, with 
an additional 180,000-bbI tank at each main station, an op- 
erating factor of 80 percent would be realistic. However, ex- 
perience to date has pointed the way to significant improve- 
ments in this operating factor. 

Turbine Overhaul. Two of the auxiliary pumping unit 
turbines have been disassembled at their regular locations in 
order to make adjustments to main bearings and seals. A 
crane was moved to the turbine van and, after roof-sections 
were removed, turbine parts were lifted out and laid on a 
canvas on the ground. Adjustments were made and those 
parts which required machine shop work were moved to the 
central machine shop at Turaif. 

Tapline plans to move each turbine van to the central shop 
at Turaif for major overhauls. During these occasions the 
spare turbine van will be installed for temporary operation 
at the intermediate location. 

Minor maintenance. Some of the troubles which have been 
encountered are: (a) Fuel pump failure caused by sticking 
of the plungers. The longest continuous operation of a fuel 
pump to date is 1700 hours. Lubrication with the crude oil 
used for combustion appears to be the solution to this prob 
lem. (b) Several sets of seals were scored by foreign ma- 
terial which probably had been lying dormant in the pipeline 
until picked up when the flow rates increased. Properly de- 
signed knockout pots should eliminate this problem. (c) Fail- 
ures of combustion cone clips. The supplier has corrected 
the difficulty. (d) Recirculation of exhaust gases and lube oil 
vent vapors, sucked into the compressor intake cause fouling 
of the compressor blades with an oily carbon deposit. To 
minimize this problem, the exhaust stacks have been ex- 
tended, and the lube oil vents piped alongside the stack ex- 
tension 

No special troubles have been encountered with the elec- 
trical system. 

Operating Performance. The high-speed main line pumps 
are now operating with a suction pressure as low as 60 psig 
A slight cavitation begins at 28 psig at 18,000 bbl per hour 
flow rate—a much lower pressure than had been an- 
ticipated. 

With the ambient air temperatures (30 F to 110 F) en- 
countered along the pipeline, turbine power is expected to 
range from 5000 to 8000 bhp. It should average about 6000 
bhp over the course of a year. 

Future application. The unattended turbine pumping unit 
is extremely attractive from the standpoint of low invest- 
ment per horsepower. The installed cost of an unattended 
auxiliary pumping unit, including the communication, etc., 
is about $1,500,000, or $250 per bhp on the basis of an 
expected annual average output of 6000 bhp. This is one 
sixth the investment per horsepower of a conventional com- 
munity-type pumping station in Saudi Arabia. 

Preliminary operating experience indicates a high deeree 
of reliability and a relatively low operating cost despite a fuel 
consumption per horsepower hour almost twice that of the 
originally installed diesel engines. 

The feasibility of unattended gas turbine pumping units 
definitely changes the economics of pump station spacing for 
large diameter pipelines in the Middle East. Because of the 
lower investment per horsepower, the optimum spacing for 
unattended pumping units will be much closer for a given 
pipe size than for the older, extremely expensive stations of 
the community type 
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Why automatic custody 


transfer is growing 


Che use of automatic custody transfer equipment is grow 
ing rapidly after a rather long period of development, and 
many of the installations have paid off handsomely to the 
producers through saving the price of new tankage which 
would otherwise have been required. Yet, the surface has 
only been touched, and widespread growth seemingly lies 
ahead. 

Producers are currently making these installations only at 
those locations where it is to their benefit: On leases with 
fairly high production where new tankage is required. So 
far, these scattered applications have netted little savings to 
the pipelines. Further development on this basis alone will 
restrict the areas of profitable application of ACT equip 


How ACT installations are spurting ahead 


Experimental work was begun on an ACT system utiliz- 
ing tanks by Shell Oil in the Antelope field of North Texas 
early in 1948. Imperial Oil Company placed the first unat 
tended system in operation during November 1955 in the 
Redwater field in Canada, using positive displacement meters 
for measurement. In the U. S., the first unattended ACT in 
stallation was a tank system placed in operation by Gulf Oil 
in Bloomer, Kansas, December 1955. 

The total number of ACT installations has almost tripled 
each year since 1954. Approximately 40 percent of the in 
stallations are in unattended operation. The difference be 
tween the number attended and unattended is due princi- 
pally to the lag between construction of an installation and 
the beginning of unattended operations 


About 2'/2 percent of U.S. and Canadian 
crude is now handled by ACT 


The total throughput for the 99 systems covered in this 
survey amounts to 170,000 bbl per day, and about half of 
this total is — or will be by the middle of 1958 handled 
by unattended facilities. The production to be measured by 
all ACT installations completed by July 1958 amounts to 
less than 2.5 percent of the production in the United States 
and Canada, and less than 1.2 percent of this production will 
be in unattended operation by midyear. These percentages 
are not significant in themselves, but if the past rate of 
growth continues, and there is every reason to believe that it 
will, a significant share of total production should be in un- 
attended ACT operation within a few years 
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ment to the producers and will continue to give little benefit 
to pipeline companies. 

Economic studies indicate that ACT equipment has al 
most unlimited potential application that can net good re 
turns to the industry. Needed is leadership and initiative 
from both pipeline and producing companies 

The rapid growth in recent years is reflected in the ac 
companying data and curves that are the result of a ques 
tionnaire believed to cover nearly all of the ACT facilities 
now in operation, under test, or under construction. The 
data given cover a total of 99 installations, all of which 
should be in operation by July 1958, and involve 18 produc 
ing companies, 29 pipeline companies, and locations in 12 


States and two provinces of Canada 
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ACT Measurements: Tanks vs positive 
displacement meters 


Ihe top curves show the comparative growth of meter 
systems and tank systems. For over two years tank systems 
have held a substantial lead; however, by mid-year 1958 
there should be approximately as many meter systems in op- 
eration as there are tank systems. The total throughput for 
meter systems will have jumped sharply upward to almost 
twice the throughput for tank systems by mid-year as shown 
in the lower curves. 


What size ACT installations? 


The throughput capacities range from 5 to 30,000 bbl per 
day. Each of the dots indicate one ACT installation. The 
largest grouping appears to be in the 500 to 1000-bbl-per 
day. Each of the dots indicate one ACT installation. The 
easily justified in leases having somewhat higher-than-aver- 
age production. Several of the points shown below the 
throughput of 100 bbl per day are known to have been justi- 
fied on the basis of completely automatizing given areas in 
order to permit real labor savings to be made 


How many days storage in each system? 


rhe distribution of emergency storage capacity used with 
the 99 systems covered in this survey is shown here. In many 
cases it was noted that the manually-operated conventional 
storage had not yet been removed. It is believed safe to as- 
sume that those installations which have, say, about three or 
more days’ storage fall into this category. It is particularly 
interesting to note the number of installations which have 
emergency storage capacity ranging below one-third of a 
day and even down to Zero in two cases 


Difficulties with ACT systems 


Iwo installations were reported unsatisfactory, but only 
for minor difficulties, believed to be subject to easy 
correction. Some difficulties with positive displacement 
meters were reported: One was a steady drift of meter factor 
which had not yet been explained. It was presumed to be 
caused by meter wear or incrustation in the meter prover 
tank. Some malfunction of the level sensing devices in tanks 
was reported. In a few cases, minor difficulties have been 
found in sampling. In those unattended installations where 
run tickets are produced only once a month, the operators 
were asked whether the pipeline gager found it necessary to 
make inspection trips between his scheduled visits. It was en- 
couraging to note that there has not been such a need 

Summed up, ACT installations have been widely scattered 
and generally applied to leases having somewhat higher than 
average production. Moreover, the operational use of ACT 
equipment is growing at such a high rate that immediate 
consideration by every producing and pipeline company is 
certainly justified. 
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How are the ACT systems equipped? 


Dielectric BS& W monitors (3 to | non-recording) 

Diverting of non-merchantable oil to treating 

Diverting non-merchantable oil to storage 

Shutdown in event of malfunction 

Equipped with o pipeline pump 

Pipeline pump required for manual operation 

Allowable stop valves for scheduling 

Time clocks for scheduling production 

Oil heat-treating facilities 

Electrically operated controls 

Pneumatic controls (assumed) 

Installations using meters 

Metered installations having only one m 

Metered installations having meters in series 

Metered installations having meters in paralle! 

Meters with temperature compensation 

Meters with ticket printers 

Metered installations with meter charging pumps 

Metered systems having air eliminators 

Metered systems hoving strainers ee 

Meter proving . . 1% by prover tank; 31% by stock tank; 16% by master meter; 
2% by gravimetric means, 
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Estimated costs of ACT installations 


The composite cost curves shown here have been pre- 
pared for various throughput rates for meter ACT systems, 
tank ACT systems, and conventional manually gaged tank- 
age. The curve for manual tankage is based on four days’ 
storage, and the curves for ACT batteries include one-half 
day’s storage plus $500 for an alarm or shut-down system. 
[he estimated curves for the ACT systems are felt to rep- 
resent realistic minimum costs for good and complete sys- 
tems. A number of points representing actual costs are 
shown and, in order to permit comparison, these costs have 
also been adjusted to include one-half day’s emergency 
storage. Some of the actual cost figures are considerably 
higher above the curves for several reasons. In some cases, 
lower cost equipment is now available to the same job; in 
others, the installations were experimental and little atten- 
tion was paid to cost; in still others, every possible feature 
was added to insure successful operation. 


ACT costs and savings 


On new installations, savings come from the differences in 
cost between an ACT system and a manual battery. The 
break-even point for tank ACT systems is about 690 bbl 
per day and for meter systems at 250 bbl per day. 

Evaporation losses. By manual gaging methods, these 
losses are generally agreed to be approximately 0.2 deg API 
gravity and 0.5 percent in volume. 

Estimates of labor savings to the producer have ranged 
from zero to $200 per month per lease. 

The justification for ACT is clear where tankage cost is 
highest. But many leases have production less than the 
break-even point, and on these the producer's only signifi- 
cant source of return for the added cost for ACT lies in the 
savings of evaporation loss. As shown here this is not enough 
to justify the smaller systems. 


Why pipelines should push ACT 


First, the savings in operation from widespread adoption 
would be great. Without initiative, pipelines are not in posi- 
tion to influence a sufficient quantity of installations to bene- 
fit greatest from the economies. 

Second, pipelines need to maintain a good control over 
measurement accuracy. This can best be done if pipelines 
establish policies which lead and encourage ACT installa- 
tions. 


Pipeline ACT policy 


One pipeline company has drawn up such a policy, using the 
API Bulletin 2509-A as a source of basic information. Summed 
up here are the highlights of this company’s policy: 

General. When permitted by law and regulations, the pipeline 
will receive crude on the basis of unattended custody transfer 
measurement so long as it is satisfied as to the accuracy. 

Design, construction and cost is the responsibility of the pro 
ducer, but the installation must conform to the applicable API 
codes and standards. Where fluid is started and stopped auto 
matically, there must be separate control panels so measure 
ments to the pipeline can be sealed. 

Volume measurement must be consistently within 1/10 of 
| percent. 

Temperature measurements. Positive displacement meters 
must be temperature compensated; temperature recorders 
must be installed for tank measurement. 
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ESTIMATED COSTS OF. 
ACT INSTALLATIONS 


MANUAL BATTERY 4 DAY STORAGE 

TANK TYPE AC.T INSTALLATIONS 
Ye DAY STORAGE + $500 ALARM 
SYSTEM 

METERING AC.T. INSTALLATIONS 
ve DAY STORAGE + $500 ALARM 
SYSTEM 

ACTUAL COST TANK TYPE AC.T 

ACTUAL COST METERING 

, ACT 


w 
oO 


~ 
w 


~ 
o 


a 


+ 


THOUSANDS OF DOLLARS 


r= 





50. 100 200 800 1000 2,000 
BARRELS OF OIL PER DAY 


Cost of meter ACT installation includ- 50 BOPD 100 BOPD 200 BOPD 
ing one day's storage $5,500 $6,000 $6,500 


Manual battery with four days’ stor- two 100- two 200- four 200- 
bbi tanks bbi tanks bbi tonks 
$2,000 $3,000 $6,000 


Direst additional cost for ACT $3,500 $3,000 $ 500 


Savings to pipeline by connecting, 
strapping, calculating tank tables, 
etc., for one tank instead of two or 
more tanks 


Total net additional cost for ACT... 


Savings to pipel 





by king one 
run ticket per month rather than one 
per tank, assuming a cost of 15/run 
ticket and deducting 110/mo for 
$60/mo. $60/mo. 


meter proving $135/mo 


Value of vapor savings to producer 
assuming 0.2 API gravity increase 
—0.5% volume increase $40/mo 


$20/mo $80/mo 


Payout from producer savings alone 
on direct additional cost......... 14.6 yr. 6.2 yr 0.5 yr 


Payout from total pipeline and pro- 
ducer savings on total net cost.... 3.5 yr. 2.4 yr. 0.1 yr. 


Mechanical samplers. Where used, sample must be rep 
sentative of the stream 

Merchantable liquid. Must have a dielectric instrument that 
will automatically stop off-specification liquids 

Vapor pressure and liquid stability. The measured liquid must 
have sufficient head, so losses will be within limits accepted by 
the industry 

Pumping equipment usually installed by the pipeline. But 
auxiliary pumping to supply head to ACT unit will be at the 
expense of the owner 

Calibration and maintenance. Normally pipeline will supply 
portable meter prover Unusual tanks, etc., to be furnished t 
operator. Same for high pressures to return fluid to the line from 
the prover tank. In most cases the pipeline will assume re sponsi 
bility for periodic calibration, will maintain instruments and 
meters at actual cost to the owner 

Acknowledgment. This is a digest of a paper presented at the API's 


Division of Transportation Annual Pipeline Conference in New O 
March 31 to April 2, 1958 
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When to Replace a Tractor? 


This is the METRE Method. METRE stands for, “Most 
Economical Time to Replace Equipment,” and it 
will work on other equipment 


by Gene Evancoe, Caterpillar Americas Company, Calgary, Alberta, Canada 


This method can assist equipment owners in arriving at a 
sound decision as to when to replace used machinery. Trad- 
ing too soon is costly, but so is not trading soon enough 
There’s an optimum time to replace the question is how 
to find it. Several factors must be considered. First, comes 
records. Sound bidding depends on them. A contractor must 
know his equipment owning and operating costs. 

The METRE Method depends on four points to arrive at 
the economic time to replace equipment. They are: (1) 
Major Repair and Overhaul Costs, (2) Productivity, (3) 
{vailability (lost ime), and (4) Capital Decline. To use this 
method, dollar values must be assigned to all four factors. 

First, consider major overhauls and repairs. In determin- 


Example: ‘Tractor X’ 


Its cost, repair requirements, etc. 


ing the hourly costs of this item, the costs should not be 
charged until they occur. No back charging. This is logical, 
because repairs are made in order to do future work, and for 
our purposes they last until new ones are made 

Let’s take a typical example, “Tractor X.” The first en 
gine overhaul came at the end of 6000 hours which is in the 
fourth year of work (tractors operate about 1800 hours per 
year for the first three years; 1500 hours per year after- 
ward). The cost should be allocated to the subsequent 
period between overhauls-——in this instance the 4th, 5th, 6th 
and 7th years of operation. Remember, cost per hour equals 
the cost of repairs divided by the number of hours operated 
before subsequent repairs. Now let’s take a look at 


Cost of its major repairs and overhauls 








ORIGINAL COST (equipped with 


dozer and control) Component 


$20,000 


Rental valve. . Engine 


Conditions. . Average 


Horsepower. . 


Steering clutch.. 


eee 


Overhaul cost labor 
Ist $ 488 104 $ 260 $ 748 6,000 
2nd 1,050 126 315 1,365 6,000 
3rd 1,520 112 300 1,820 6,000 

Each 390 20 50 440 5,000 
Each 17 7 


Cost of Total Hours 
Parts Hours of labor cost of between 
(@$2.50 repairs overhaul 


17.50 34.50 500 





LIFE BETWEEN OVERHAULS: 


1,835 5.2 13 1,848 3,000 





Engine ~+ee+ 6,000 hr 
Steering clutch 


Brakes 


Roller frame & 
Cable control 


Cable control. . 


sprocket group. 


Ist 71 8 20 91 3,000 
2nd 178 14 35 213 3,000 


147 14 35 182 3,000 


1,782 aa 1,892 5,000 





Roller frame & sprocket group 


2,315 2,458 5,000 





Master clutch (oil type). .......... 
End bits and cutting edges. ....... 
Transmissions & final drives Oil type 
Guards, hoods and fenders........ 

End bits & cut 


HOURS OPERATED Transmission & 


final drives. . 


First, second and third years— 


Guards, hoods, 


fenders 
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master clutch. 


2,610 2,771 5,000 
553 , 601 10,000 


67 1,000 
6,000 
6,000 
3,000 
3,000 
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But tractors get more efficient every year. 
How do you figure this in? 


Because of higher horsepowers, faster speeds, im- 
proved attachments, operator comforts, etc., new 
model tractors increase in productivity about 2 per- 
cent per year. But before you assign a dollar value to 
this factor consider whether or not increased produc- 
tivity can be utilized. If the old tractor can keep pace 
with a crew a new one can do no better, perhaps. 
Here's the way to calculate it: 


Productivity factor 
Year (from curve) Rental /Hr 
ese , , = 
Bescescces , 
Diiccneuen 4%. 


$10.00 
$10.00.. 


$10.00. $0.40 etc 


How about availability? Old tractors aren't 
on the line as much as new ones. 


A new tractor is available for work only 96 percent 
of the time because of routine maintenance. Its un- 
availability factor is .04. Old ones level off at about 
80 percent with an unavailability factor of .20. Cost 
factors are based upon making up the difference, so 
multiply the unavailability factors by the rental cost of 
$10 per hour 
Examples 

Unovailab iity 


factor from 
curve 


Rental cost 
per hr 


Year of Hrs 
operation 


ogged oat 


end of year 


1 18 )4 $10.00 
2 36 05 10.00 
3 540( 07 10.00 
4 6900 iB 10.0% 
5 84 14 1 


Now let’s take investment depreciation, 
or capital decline. 


Difference between the original cost and trade-in 
value is called “capital decline.” It should be charged 
to the tractor in the year in which the decline occurs, 
not averaged throughout the life of the tractor. To cal- 
culate divide the annual decline by the number of 
hours worked. This curve was plotted from the sale of 
2000 used machines of all makes, models and ages. 

Example: Find the capital decline cost per hour for 
lractor X that cost $20,000 

Capita 
decline 
at end 


of pre 


vious 


Annvoa! 
copital 
dec ine 


Tota 
capital 
decline 


H s 
at end 
f year 


Capita 
decline 


factor year 


180 38 
36 52 
540 60 
690 66 
84 68 


When's the best time to trade "Tractor X?" 


At the end of the third year when the hourly re- 
placement cost is lowest (see the last line). It might 
appear that there’s little difference between the third 
and fourth year — only $0.17 per hour for the long 
haul. But look at next to the last line and you'll see that 
the last year of operation actually costs $4.10 per hour 
to operate the tractor. Of course there are many 
variables in these calculations, and not among the least 
is the use to which the tractor is put. 


Editor's note: 


This GRAPHIC ENGINEERING DIGEST 
prepared from a paper presented before the annual 
convention of the Pipe Line Contractor’s Association 
of Canada, meeting Feb. 19 to 22 in Victoria, B. C., 
by Donald M. Taylor, Gulf Coast Editor exe 


was 
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PRODUCTIVITY FACTOR 
(% INCREASE IN PRODUCTION) 





Hours Operated Each Year 
Tota! Hours at End of Year 
Major Components 

Engine 

Steering Clutches 

Brokes 

Trocks 

Cable Contro’ 

Roller Frame & Sprocket Group 
Master Clutch (oil type 

End Bits & Cutting Edges 
Transmission & Fina! Drives 
Guards, Hoods, Fenders 
Tota! Repair & Overhaul 

Cost Hr 

Productivity Cost Per How 
Unovoailability Cost Per Hour 
Capital Decline Cost Per Hour 
Total Cost Per Hour* ‘ 
Average Hourly Cost if Tractor 


is Replaced at End of 
Given Year 


PRODUCTIVITY 
INCREASE OF 
NEW MODELS 


6,000.” 
TRACTOR AGE 


CAPITAL 


1 2 3 


1800 1800 1800 


1800 3600 5400 
REPAIR 


0.02 
0.07 
»462 


0.03 


.04 0.08 
0 0 


0 0.03 


).09 0.39 
0.00 0.20 
0.40 0.50 
4.22 1.55 
471 2.64 


4.71 3.68 


* Excluding operator fuel, grease, etc 


6 r 8 
TRACTOR AGE IN YEARS 


NH 


DECLIN 
DEPRECIATION) 


YEARS 
4 5 6 
1500 1500 1500 
6900 8400 9900 
AND OVERHAUL 
98 0.12 0.12 
1.09 0.09 O 
).07 
0.62 
7 
1.38 0.3 
) 
).03 
14 
18 


1.75 
0.80 
1.40 

27 
4.22 


3.73 


E 


4 8 
150 15 1s 
11400 12900 144 


COST PER HOUR 





They're doing it now,... experimentally! The 
pipeliner’s fourth beer dream of using a pipeline as 
a conductor for communications and controls may be 
nearer reality than you'd dream. At least two compa- 
nies have had a degree of success with the idea. One 
of them is actually controlling valves, etc. on remote 
platforms in the Gulf of Mexico from a central plat- 
form in the field! 

How does it work? It’s so simple, you'll wonder 
why you didn’t think of it yourself. By pulsing the 
cathodic protection current—which is tied into each 
of the lines running to the central platform—the engi- 
neers have been able to send signals and direct the 
action of valves on the other ends of the lines. More- 
over, the company engineers claim the system is re- 
liable enough for any remote installation at sea. 

What does this pulsing of the cathodic protection 
current do to the pipeline coating? Nothing at all. 


New Super Glass 


Oil industry products ranging from pressure vessels 
to engine parts—all made of glass—are among revo- 
lutionary developments you may expect in the near 
future as a result of the development by Corning 
Glass Works of an exciting new material named Pyro- 
ceram. As described in the August 1957, issue of The 
Petroleum Engineer, the super glass has a predicted 
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from the field and laboratory 


. Si aes “Ie act 


Use the Pipeline as a Conductor for Communications? 


The line is ordinarily under protection and the short 
pulses that comprise the signals simply over-protect 
the line for short intervals. The* current is never 
reversed or even allowed to go to Zero. 

Receivers tied into instruments on the platforms 
can interpret the pulses, and take appropriate action. 
The only thing that keeps the new system from being 
a dream come true is that it’s not suitable for voice 
communication. 

Yet another company has had some success in 
using the steel pipeline for a conductor. This one is 
reported to have established successful voice commu- 
nications over a distance of six miles. In this instance, 
the line is a dry land one, and the pipe is simply used 
as a conductor for signals in a frequency range that 
will not affect the coating which plays the part of the 
insulator. Communication engineers with the com- 
pany are hopeful of extending the range! 


Modvivs of Rupture - Thows PS 


cost lower than that of many of the metal alloys and 
steels now in use and can be shaped by regular glass- 
making processes — blowing, pressing, or drawing. 
More important, Pyroceram attains such fluidity in 
its molten state that it can be formed by centrifugal 
and investment casting. 

Invented by Dr. Donald Stookey of Corning, the 
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glass is lighter than aluminum, harder than many high 
carbon steels, has perhaps the world’s highest ratio 
of strength to weight, and in experimental form has 
registered flexural strengths as high as 60,000 psi. 

It is non-porus and gas tight and has high resistance 
to abrasion. It compares favorably with the best elec- 
trical ceramics in high frequency dialectric strength, 
and has variable thermal properties (retaining virtu- 
ally all its strength up to 1300 F). Early indications are 
that versions of the glass are nearly as resistant to 
acid attack as Pyrex glass. Finally, the material may 
be made, by controlling the heat treatment, either 
transparent, translucent, or pure white opaque. 

How such a wealth of desired qualities in a single 
material? Actually, says Dr. William H. Armistead, 
Corning vice president in charge of research and 
development, Pyroceram makes up a whole family 


Highway of the Fufure now 


“Controlled highway — please switch to elec- 
tronic drive.” Such a roadsign need no longer strike 
you as fantastic, according to RCA’s Electronic Age, 
for in demonstrations conducted on a 400-ft stretch 
of highway near Lincoln, Nebraska, the electronic 
“highway of the future already has passed its first 
tests, and immediate benefits to your own present 
automobile could be realized in roads under construc- 
tion today. 

Under direction of RCA and the State of Nebraska, 
both unequipped and electronically fitted vehicles 
have been used in tests begun last October to show 
the various possibilities of a road whose subsurface 
electronic circuits beam signals that not only control 
total movement of specially equipped automobiles 
but, in case of standard cars without auxiliary equip- 
ment, provides, by actuation of flashing highway 
lights, whole new concepts in traffic safety. 

The experimental highway consists of three basic 
elements operating on three separate frequencies: A 
sequence of sub-surface detectors capable of reaction 
to the passage of cars; a radio warning system for 
following vehicles, controlled by a signal from the 
detectors, and a guidance system (a cable buried be- 
neath the pavement and running down the center of 
the traffic lane) to keep each vehicle centered in its 
lane 

Engineers are making no secret of the exotic plans 
for the long distance driver to tomorrow: Overall 
electronic operation of the automobile during its time 


Line Gun Shoots Line Th 


A new “gun” that shoots a nylon line as far as 400 
ft through a conduit is now nationally available, ac- 
cording to Graybar Electric Company. 

The gun is simple to operate and far quicker than 


DEVELOPMENTS 


of new materials. To date the company has produced 
more than 400 different compositions of the glass, 
with only a fraction of these having been fully tested 

In making Pyroceram, a glass batch containing one 
or more nucleating agents is melted, then formed and 
cooled by usual methods. The casting is then heat 
treated, and during this process billions of sub- 
microscopic crystallites per cubic millimeter are 
formed by the nucleating agents. Continuing heat 
causes each of these crystallites to act as the center of 
crystal growth. Result of the heat treatment: A fine- 
grained crystalline material. 

“It is obvious,” states Corning’s president, “that 
Pyroceram — a light, tough, hard, temperature resis 
tant material at relatively low cost should have a 
number of important uses.” Uses and applications 
within the oil industry may well prove unlimited. 


being tested: 


= 


Mes ELECTRONIC DALVE 


j//® wm, 


on the highway, complete to acceleration, braking, 
changing of lanes and even break-in announcement of 
exits and other highway connections through the 
standard car radio — all this while the driver reads 
or fights a hangover or ignores his mother-in-law. 
Less widely heralded, however, are the benefits that 
the system could bring to the ordinary car of today. 
These are actuation of flashing highway lights warn- 
ing of parked cars or obstacles ahead in the road, 
automatic warning to a driver following too closely 
behind another vehicle, and remote operation of 
warning lights ahead at points of merging traffic 
With each car lighting a series of lights several feet 
to its rear, many multiple-car smashups now occurring 
all too frequently in fogs and other limited-vision- 
weather could be averted 


rough Conduit 


the old fashioned “snaking” methods used to thread Jet Line Gun Continued 
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DEVELOPMENTS 


Jet Line Gun Continued 


conduit. It features a packaged spool of nylon line 
mounted atop the barrel and attached to a sealed 
cartridge of liquefied gas. Once the cartridge is muz- 
zle-loaded into the gun, a tripper-actuated ‘firing’ 
pin punctures the cartridge, releasing the jet action of 
compressed liquefied gas. Travelling through the con- 
duit at high speed, the cartridge lays the line be- 


Minute crystals of iron behaving as chemicals rather 
than metals impart new properties to copper, nylon, 
steel, plastics, rubber, and other materials with which 
they may be combined, according to the Wall Street 
Journal. Known as alpha iron, the crystals are so 
small that a “billion of them occupy less space than 


Microscopic Magnification 


Radio Corporation of America has developed and 
will put into commercial production this year a new 
ultramagnifier that quadruples the enlarging power 
of RCA’s electron miscroscope. It increases direct 
magnification from 50,000 to 200,000 times, and 
photo-enlargement capability from 300,000 to more 
than 1,000,000 times. 


Chemical Film Reduces Water 


Acknowledging water conservation as the South- 
west’s number one problem (in some areas evapora- 
tion reduces water reservoir supplies 10 vertical ft a 
year), Southwest Research Institute scientists have 
had encouraging results from their research into the 
use of a chemical, used also as a base for cosmetics, 
which is harmless to humans as well as fish, animal, 
and plant life. 

The chemical, hexadecanol, forms a film one ten 
millionth of an inch thick over the water surface and 
serves to dissipate much of the energy of the water 
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hind it. 

Jet Line Gun Company of Charlotte, North Caro- 
kina, manufactures the device. It has been tested in 
vertical as well as horizontal runs and in commercial 
industrial and telephone installations. The gun is re- 
ported useful also in flexible conduits and for fishing 
in under floor ducts and similar raceways 


Iron Crystals Combine Chemically With Nylon 


Rubber to Produce New Materials 


a grain of table salt,” and have already been used with 
copper to produce bearing parts that outlast steel, and 
with nylon to produce an auto leaf spring insert that 
withstood the Ford Motor Company's most extreme 
tests 

Developed by Dr. Michael Freeman, a Detroit phy- 
sicilan engaged in research with the U. S. Navy, the 
crystals are produced by a complex electrolytic pro- 
ess. For combination with other materials they are 
placed in a mold with those materials to be mixed 
and pressed into shape under heat. When combined 
with non-metallic substances molecular cross linkage 
results 

Offering, among others, such qualities as superior 
electrical conductibility in combination with copper, 
super magnetic properties when mixed with magnetic 
iron, and nylon base bearings of low dynamic friction, 
alpha iron, now in limited production, will be used in 
critical parts where high strength and long-wearing 
characteristics are desirable. 


molecules that would ordinarily, in the process that 
is evaporation, attain under heat such rapidity of 
movement as to be thrown off as water vapor. Experi- 
mentation with hexadecanol has brought about water 
savings of as much as 45 percent and research with the 
process Is continuing. 
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TELEMETER 


TRANSMITTER RECORDER 


CONTROLLER 


—_ | 


TELEMETER 
RECEIVER —AMPLIFIER 








FINAL 
CONTROL ELEMENT 


ELEMENTARY CONTROL LOOP 


G. A. Barnard, Ill 


Research Engineer, Stanford Research Institute 
Menlo Park, California 


VARIATION 


COMPRESSOR No |! 


CENTRAL DISPATCHING 
COMPUTER CONTROLLER 


c 


HIGH PRESSURE 
TO CONSUMER 


ViA FORWARD 
COMPRESSORS 


-_ 
. 


. 


COMPRESSOR No 2 


COMPLEX AUTOMATIC CONTROL SYSTEM 


Automatic Control Systems 


for Gas Transmission Pipelines 


LEADERS in the natural gas industry 
are taking a long look at the develop- 
ment of automatic control systems for 
gas transmission and gathering as a 
means of bolstering profit margins. 
Control improvements could effect eco- 
nomic gains by increasing the efficiency 
of dispatching and gathering proced- 
ures. Such improvements could be im- 
plemented by remote automatic report- 
ing and controlling equipments, inter- 
connected by a data communications 
system of high reliability. 

The industry, recognizing the opera- 
tional need for technical improvements 
in dispatching, admits that higher op- 
erating efficiencies could be obtained 
Opinion varies, however, on the de- 
gree of gain in net revenue which would 
be realized. It has been stated that 85 
percent of the monthly cost of operat- 
ing a pipeline is fixed, being principally 
long-term amortization of capital in- 
vestments. Of the 15 percent which is 
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variable, only a small traction can be 
controlled by improving operational et 
ficiency. Nevertheless, reducing even 
this small cost is worth consideration 
Although a small part of the total op 
erating costs, it can be an appreciable 
part of a company’s net profit. In addi 
tion, the throughput gains realizable 
for the increased efficiency would un 
doubtedly be of far greater significance 
than the savings in direct costs 

Pipeline operators are familiar with 
the control networks. Most of these 
systems consist of one central control 
office which receives requests from var 
ious demand points, transmits intake 
orders to influx points, and transmits 
power orders to booster stations along 
the line 

Notice of demand change is received 
in the central office by the chief dis 
patcher, who ascertains the current 
status of gas flow. He decides the best 


method for modifying flow and per 


forms calculations for determining the 
degree of flow change needed at com 
pressor stations. Ultimately he trans 
mits control orders to the appropriate 
input and booster stations 

Ihe dispatcher prefers that major 
demand changes be requested consid 
erably before needed. This is particu 
larly true with lines which transport gas 
several hundred miles from source to 
consumer. Unless sufficient advance 
warning Is given, there is too much 
lapse of time between the occurrence 
of a flow-rate change at the delivery 
point and at the supply point 

Advance knowledge allows the dis 
patcher to ready all compressor st: 
tions along the line. With coordinated 
programming of control orders, de 
mand changes can be accommodated 
rapidly and smoothly. But, although 
predictions of long-term user demand 
are possible on a broad basis, daily or 


hourly fluctuations of amount and dis 
Continued Pave D 
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FIG. |. Shrted casings are vexing problem of gas companies — expensive to repair — 
yet not too difficult to live with. What has been needed is inexpensive means of repair 


P 615.63. 


A New Way to Repair Shorted Casings 


Dig a small bell hole, cut the top of the casing and mitre it 
to center on the carrier pipe, then install new bushings, etc. 


Tod Pazdral and Jack Duke 


Tod Pazdral Pipeline Specialties, Houston, Texas 


fod Pazdral /as 
heen in the pipeline 
business all of his 
professional life 
He was superinten- 
dent of 
tion jor 
tinental Gas Pipe 
Line Corporation, 
superintendent — of 
Ten- 


construe 
Transcon- 


Tod Pazdral pipelines for 
nessee Gas and held various positions 
with Lone Star Gas Company. Afte 
vears of being called on by salesmen, 
he decided to “join ‘em and started 
Tod Pazdral Pipeline Specialties Com 
pany better known as ToPaz. Pazdral 
is a graduate of Trinity University. 
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A DIFFICULT PROBLEM confront- 
ing many pipeline companies in general 

and corrosion engineers in particu- 
lar — is what to do about the shorted 
casings at highway and railroad cross- 
ings. 


The problem can be vexing because 
it is often difficult to justify repairs. 
The cost of “living” with a shorted 
casing may be slight—the cost of 
repairs great. The expense of the 
additional protection current demand 
caused by the short seldom exceeds a 
few hundred dollars per year whereas 
the cost of repairing the short may run 
several thousand dollars. 


Another factor that complicates the 


problem is safety practice involved in 
making the repairs. For the most part, 
present day repairs are effected in this 
manner: First, about 200 ft of the car- 
rier pipe is exposed along with a few 
feet of the shorted casing end. Because 
the line in pressured, a good portion 
of this ditching must be done by hand. 
Second, the carrier pipe is juggled un- 
til the end seal comes loose and can 
be removed. Next, the seal and bush- 
ing are replaced and the pipe is back- 
filled at a grade of sufficient elevation 
to keep it centered in the casing and 
under no strain. 

Many pipeline companies do not 
consider this present day method of 
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repair to be good safety practice, pre- 
ferring to bide their time until the line 
is out of service. 


Yet, repairs are desirable. Slight as 
the current requirements of the short 
are, they will add up to a considerable 
figure over the years; and the very 
knowledge of a shorted casing always 
casts a shadow of doubt on the degree 
of protection actually being afforded 
the carrier pipe. 


New Method 

A solution to this method has been 
devised by engineers with Tod Pazdral 
Pipeline Specialties of Houston, Texas. 
It is a new method of making repairs 
that reduces the cost and eliminates 


any handling or juggling of the carrier 
pipe. 

In a nutshell, it’s this simple: Expose 
a few feet of the end of the shorted 
casing and about the same amount of 
carrier pipe. Then cut the top cf the 
casing so it can be centered on the 
carrier pipe. Remove the end seals, 
install new ones, and add a new casing 
bushing. Then cover the gap in the top 
of the casing with a piece of scrap pipe. 
Backfill. 

This method is not offered as an 
inexpensive procedure for correcting 
casing shorts, but the advantage ob- 
viously will result in a marked reduc- 
tion in the expenses of repairs and af- 
ford a greater degree of safety, thus 
making the project more feasible. 
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Shorted Casing 


FIG. 2. Most casing shorts are caused by the carrier pipe crushing the supporting 
insulators and touching the casing near the end. 


Mechanical 


Casing 3 


Cut- To Relieve Strain 
On Casing And Permit Remool 
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Carrier Pipe 
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FIG. 3. First step in new repair method is to cut the casing — almost all the way 
around — and let it fall to concentric position. Then remove bushing. 


Use Steel Pipe To 
Splice “Miter” Cut 
And Weld 








CROSS SECTION OF “Z" BUSHING 


Second Cold Patch 


Cold Potch Must 
Conform Jo, Curve 
ture Of Z Bushing 








Conc. Support ins = 


Casing Is Centered + 
Over Corrier Pipe, 
"2° Bushing Then 
Installed 


FIG. 4. How repairs are effected. Install new insulator and ''Z" bushing — which is 
cut in half cemented and wrapped — then weld casing patch over the cut in 


the casing. 
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How It Works 

Most casing shorts are either direct 
or indirect results of poor end seal 
installations. Directly, insufficient sup- 
port of the carrier pipe load permits 
the carrier to settle into direct metal- 
to-metal contact with the end seal 
and/or casing pipe. Indirectly, distor- 
tion of the end seal by carrier pipe load 
permits entry of moisture into the cas- 
ing, setting up the ground between 
carrier and casing. See Fig 1. 

Removal of the end seal presents a 
difficult problem unless the carrier can 
be recentered or the casing cut to re 
lieve the strain on the end seal. Any 
relocation of the carrier pipe requires 
stripping-out a long section of line to 
gain necessary slack. Use of hand 
torches for cutting work on lines in 
high-pressure service is also objection 
able. 

As shown in the accompanying draw- 
ings, ToPaz engineers recommend a 
mechanical cut be made in the casing 
a short distance from the end. This cut 
can be made in a relatively small bell 
hole, thus eliminating stripping-out 
many feet of line. The cut, being made 
mechanically, eliminates hand torch 
operations on or near the line and 
permits precise control over the opera 
tion. 

Location of 
give the best centering of the carrier 
in the casing. The farther from the 
end of the casing that the cut is made. 
the smaller the resultant gap in the 
casing. The cut should not be a full 
360 degrees around the casing but a 
small section on the bottom should be 
left for support and to facilitate 
handling 

A pipe saw with an air motor drive 
is recommended for this cutting opera 
tion. This saw requires a 16! 
ance around the pipe and 
approximately 2'2-in. per 
which makes for fast, efficient cutting 
in limited working space 

The last drawing shows the casing 
centered around the carrier pipe and 
a spliced mitre cut completed to re 
cover the strength of the casing and 
make it watertight. A new insulator 
inside the casing and new end seal has 
been installed to correct the casing 
short. 

Concentric support 
spliced “Z” bushings are recommended 
tor establishing and maintaining good 
insulation between the carrier and 
casing pipe. 

A word should be added regarding 
the installation of the “Z” 
This heavy rubber seal should be cut 
lengthwise, slipped over the carrier 
pipe and casing then vulcanized 
wrapped, and clamped. The efficiency 
of the completed job should be close 
to that of new construction. * * * 


the cut is selected to 


>-in. clear 
travels 
minute 


insulators and 


bushing 
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> COMMUNICATION & CONTROL 


Pipeline microwave reaches 21,000 miles 


Dean Hale, Technical Editor 


GROWING IMPORTANCE Ol 
MICROWAVE radio systems in pro 
viding the nation’s pipeline network 
with reliable communications is indi 
cated by figures revealed in THE Pipt 
LINE ENGINEER'S Fourth Annual Mi 
crowave Survey 

Impressive is the word for the latest 
figures that show a total of 21,661 
miles and 901 stations in service or be 
ing installed, all operated by U. S 
pipeline companies 

During the past 12 months (May |, 
1957, to April 30, 1958), pipeline com 
panies added 2112 miles and 102 sta- 
tions a figure even better than 
1957's 1700 miles and 80 stations 

Systems under construction and ex- 
tensions to systems add even further 
evidence that microwave 
current figures show that 


usage IS 
growing 
$697 circuit miles and 135 stations are 
under construction” and will be 
placed in operation during the next 12 
month period 
Also revealed in the current survey 
but not listed because they are still 
in the talking or early planning stages 
are some 1500 miles of microwave 


circuits and 65 stations 


Under Construction 
Nearing completion is 

Transmission’s long distance system in 

volving 800 circuit miles and 32 sta- 


Texas Gas 


tions between Owensboro, Kentucky. 
and Lake Charles, Louisana. (This sys- 
tem was discussed in the April, 1957 
issue Of THE PIPELINE ENGINEER.) 

Atlantic Pipe Line Company is cur- 
rently building a 270-mile, 10-station 
system between Bethel, Pennsylvania, 
and Rochester, New York, to operate 
on the 2000-mce band; system will have 
8 channels 

Between Los Angeles and Farming- 
ton, New Mexico, Four Corners Pipe 
Line Company is installing an 835- 
mile, 15-station system that will span 
elevations from nearly sea level to al- 
most two miles high. This 1 1-channel 
system also will operate in the 2000- 
me band 

For the new Laurel Pipe Line be- 
tween Philadelphia and _ Pittsburgh, 
Pennslyvania, channel expansion on 
the Atlantic-Sinclair system will in- 
volve 420 miles and 25 stations, all in 
the 2000-me band with 45 channels 

Shell Oil Company is currently in- 
stalling a 211-mile, 4-station system be- 
tween Los Angeles and Bakersfield, 
California, with 16 channels operating 
in the 6700-me band 

Sinclair Pipe Line Company is ex- 
tending its system in Ohio, with a 125 
mile, 5-station system under construc- 
tion between Clinton and Marion; sys- 
tem will have 23 channels and operate 
in the 2000-me band 


Three systems designed to operate 
“offshore” in Louisiana are also under 
construction including a 216-mile 
| 1-station system with 11 channels be- 
tween Harvey and Grand Isle for the 
CATC Group, to be operated by Con- 
tinental Oil Company. (See Page D-50 
D, this issue); a 220-mile, 11-station 
system with 40 channels between Ven 
ice and Leesville for Radio Dispatch 
Company; and a_ l-mile, 2-station 
single channel system for Pure Oil 
Company, all in the 6700-mc band 

Service Pipe Line Company contin- 
ues to extend its microwave communi- 
cations. Latest addition— now under 
construction is a 295-mile, 10-sta 
tion system between LaPlata, Missouri, 
and Manhattan, Illinois, that will have 
15 channels in the 6700-me band 

El Paso Natural Gas Company its 
also expanding its communications 
network, with 250-miles and 7 stations 
under construction between Midland, 
Texas, and El Paso, Texas. System will 
have 12 channels and operate in the 
6700-me band 

Texas Pipeline Company is building 
a 54-mile, 
channels between Wichita Falls and 
Tolbert, Texas, using 6700-me band 


3-station system with 2 


4n up-to-date tabulation of U. § 
pipeline microwave installations is pre 


sented in the followine table 


Pipeline Microwave Systems: May, 1958 


Here's where more than 21,000 miles and 900 stations are located, according to The Pipeline Engineer's survey 


Name of Company Owning and/or 


Operating System 


Atlantic Pipe Line Co 

Atlantic Pipe Line Cs 

Atlantic Seaboard Corpor ition 
Atlantie-Sinclair System 
Atlantic-Sinclair Systen 
Buffalo P pe Line Corpor ator 
C'linchfield Coal ¢ ‘orporatior 
Colorado Interstate Gas Co 
Colorado Interstate Gas Co 


‘ontinental Oil Co. (CATE 


b-50 


bron iv 


Dallas, Tex lemple and Esart 
Bethel, P Rochester, N 
Standardsville Dranesville, Va 
Phil idelpt ia, | Reading, Pa 
Philadelphia P Pittsburgh, Pa 
Caledonia, N. ¥ 
Osborne Gap. Va Dante, Va 
Keyes, Okla 
Lakin, Kans 
Sanford, rex 
Grand Isle, La 


Colorado Springs, Colo 
( ‘olorado Springs Col 
Keyes Okla 
Harvey, La 


Marrowlock Hill, N. \ 


Lengt! 


Miles 


162 
71 
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Name of Company Owning and/or Date In 
Operating System Service 

Dow Chemical 1957 

El Paso Natural Gas Company 1952 
(San Juan System) 

E] Paso Natural Gas Company 1953 
(Permian System) 

E] Paso Natural Gas Company 1954 
(Western System) 

E] Paso Natural Gas Co sh 

Four Corners Pipe Line Co 1.C. 

General Petroleum Corp. 1955 

Georgia Gas Company 1957 

Humble Pipe Line Company 1953 

Industrial Gas Supply Corp 1955 

Interstate Petroleum Communi- 1951 
cations, Inc. (Shell P. L. 

Interstate Petroleum Communi- 1955 
cations, Inc. 

Interstate Petroleum Communi- 1953 
cations, Inc. 

Kansas-Nebraska Natural Gas Co. 1957 

Kansas-Nebraska Gas Co 1957 

Laurel Pipe Line Co. (expansion U.C. 
of Atlantic-Sinclair Pipe Line) 

Magnolia Petroleum Corp 1957 

Michigan Wisconsin Pipe Line Co 1954 

Mid Valley Pipe Line Company 1950 

Natural Gas Pipe Line Company 1953 
of America 

Natural Gas Storage Company 
of Illinois 

New York State Natural Gas Corp. 

Ohio Oil Company 

Ohio Oil Company 

Oklahoma Mississippi River 
Products Pipe Line (Sunray) 

Oklahoma Natural Gas Company 

Panhandle Eastern Pipe Line Co 

Plantation Pipe Line Company 

Platte Pipe Line Company 

Pure Oil Co 

tadio Dispatch Co 

tichfield Oil Corporation 

tichfield Oil Corporation 

Salt Lake Pipe Line Company 

Service Pipe Line Company 

Service Pipe Line Company 

Service Pipe Line Company 

Service Pipe Line Co 

Shell Oil Company 

Shell Oil Co 

Shell Pipe Line Company 

Shell Pipe Line Company 

Shell Pipe Line Co. 

Sinclair-Continental System 

Sinclair Pure System 

Sinclair Pure System 

Sinclair Pure System 

Sinclair Pure System 

Sinclair Pipe Line Company 

Sinclair Pipe Line Company 

Sinclair Pipe Line Company 

Sinclair Pipe Line Company 

Southern Natural Gas Co 

Standard Oil Company of Indiana 
Products Pipe Line Dept 

Sun Pipe Line Company 

Sun Pipe Line Company 

Sun Pipe Line Company 

Tennessee Gas Transmission Co 

Tennessee Gas Transmission Co 

The Texas Company 

Texas Eastern Transmission Corp. 

Texas Gas Transmission Corp. 

Texas Gas Transmission Corp. 

Texas Illinois Natural Gas Pipe 
Line Company 

Texas Pipe Line Co. 

Transcontinental Gas Pipe Line 1952 
Corporation 

Trunkline Gas Company 1954 

United Gas 1953 

Union Oil Company 1955 

Union Oil Company 1957 

Wilcox Trend Gathering System, Inc. 1954 


Wilcox Trend Gathering System, Inc. 1956 
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From 


Thompsons, Tex. 
Farmington, N. M 
Midway, Tex 


El] Paso, Tex 


El Paso, Tex 
Farmington, N. M 


Santa Fe Springs, Calif 


Gainesville, Ga 
Houston, Tex. 
Houston, Tex 

Cushing, Okla 


Wood River, Ill 
Springfield, Mo. 


Paleo, Kans 
Lakin, Kans 
Philadelphia, Pa 


Morgan City, La 
Hansford, Tex. 
Longview, Tex. 
Downers Grove, Ill 


Herscher, Ill 


Syracuse, N. ¥ 
Findlay, Ohio 
E. St. Louis, Il 
Purcell, Okla 


Muskogee, Okla 
Kansas City, Mo 
Bremen, Ga. 
Casper, Wyo 
Offshore, La 

Venice, La 

Los Angeles, Calif 
Saddle Peak, Calif 
Salt Lake City, Utah 
Bretch, Okla. 
Snyder, Tex. 
Freeman, Mo 
LaPlata, Mo 

Brea, Calif 

Los Angeles, Calif 
Cushing, Okla 
Roswell, N. M 
Midland, Tex 
Ponea City, Okla 
Cushing, Okla 
Independence, Kans 
East Pittsburgh, Pa 
Salisbury, Mo 
Quincy, II. 
Clinton, Ohio 
Clinton, Ohio 
Marion, Ohio 

Toca, La 
Morehead, Minr 


Hoffman, Tex 
Sour Lake, Tex. 
Barbers Hill, Tex 
Kinder, La. 
Oakdale, La. 
Salem, Ill. 
Shreveport, La 
Guthrie, La 
Owensboro, Ky 
Houston, Tex 


Los Angeles, Calif 
Falfurrias, Tex 


Houston, Tex 
Jackson, Miss 
Torrey Hill, Calif 
Los Angeles, Calif 
Cuero, Tex. 
Mineral, Tex 


Length No. of 
To Miles 


Stations 


LaWard, Tex. 4 
Topock, Ariz. 1] 


Jal, N. M. 
Farmington, N. M 


Midland, Tex 

Los Angeles, Calif 
Brea, Calif. 
Compressor Station 
Kempner, Tex 
Aleomag, Tex 

Elk City, Okla 


Maryland Hts., Ill 
Lawrence, Mo 


Phillipsburg, Kans. 
Tyrone, Okla. 
Pittsburgh, Pa. 


Block 126 (Offshore 
Detroit, Mich. 
Lima, Ohio 

Aurora, III 


Cabery, Ill 


Utiea, N. Y 
Bridgeport, Il. 
Martinsville, Il. 
Ada, Okla 


Chickasha, Okla 
Tuscola, Ill. 
Athens, Tenn 
Wood River, Ill 


Leesville, La 
Sulphur Mtn., Calif 


¢ 


Gorman, Calif 


El Reno Okla 

} Idorado lex. 
LaPlata, Mo 
Manhattan, III 
Long Beact Calif 
Bakersfield, Calif 
Chelsea, Okla 
Hobbs, N. M 
McCamey, Tex 
Houston, Tex 
Independence Kar S 
Salisbury, Mo 
MeDonald, Pa 
East Chicago, Ind 
Mazor Il 

East Pittsburgh, Pa 
Marion, Ohi 
Toledo, Ohio 

Olga, La 

Mandan, N ) 


Humble, Tex 
Saratoga Tex 
Liberty, Tex 
Oakdale, La 
Latanier, La 
Kaskaskia, III 
Linden, N. J 
Sharon, La 

Lake Charles, La 
Chicago, Ill 


Bakersfield, Calif 
Linden, N. J 


Tuscola, Ill 
Montpelier, La. 
Mulholland, Calif. 
San Francisco, Calif 
Mineral, Tex. 
George West, Tex. 


Uv 4y 


Freq No of 
Band Channels 


6700 
6700 


2000 
2000 


6700 
2000 

Uh 
2000 
6700 
6700 
6700 


6700 
6700 


oun 
6700 
2000 


2000 
2000 
6700 
6700 


6700 


6700 
6700 
6700 


on 


2000 
6700 
2000 
6700 
6700 
6700 
6700 
SO) 

On) 
6700 
6700 
6700 


O70 


OU 
on 
6700 
A700 
“tid 
OK 
6700 
2000) 


6700 


oo 
2000) 


OK) 
2000 
2000 
2600 
6700 
6700 
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RIPS DEEPER 


THROUGH FROST AND ROCK 


+ 
1a 
—?> 
A of f 
44 wet 


| > ad = 


CoReC KELLEY RIPPER has proven successful in: 


° PIPELINING 
°e HIGHWAYS 
°e STRIP MINING 


@ Deep ripping through the hardest of materials, 
frost and rock, comes easy to the C-R-C Kelley 
Ripper. This means more production for dozers, 
ditchers, or scrapers whether you‘’re excavating 


highways, strip mines, or pipelines. 


Maximum ripping depth is seven feet for the 
largest ripper. For right-of-way clearance two 
shanks can be used. Hydraulic pistons maintain a 
constant ripping depth with no danger of the 


shank raising clear of the ground during a pass. 


C-R-C manufactures a full line of rippers to fit 


almost every tractor. Get full details by calling or 
C-R-C Kelley Coal Ripper shown making a pass through 


writing C-R-C in Houston, Texas. a strip mine. Penetration depth is a maximum 7 feet. 


SERVING PIPELINERS SINCE 1933 


HOUSTON, TEXAS FARMINGTON, NEW MEXICO 
P. O. Box 2073 UNderwood 4-639! P. O. Box 1207 DAvis 5-5523 
IN CANADA 
Canadian Equipment Sales & Service Co., Ltd., 7310 99th St., Edmonton, Alberta, Canada 
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Model VLRDBS twelve cylinder, 814” bore 
and stroke. Turbocharged unit develops 
1235 BHP at 1200 rpm. (Photo courtesy 
of Waukesha Motor Company.) 

















Waukesha Chooses KOPPERS 
Piston Rings Exclusively 
for Big V-12 Diesels 


Waukesha’s VLRDBS supercharged diesels 
are perfectly suited for applications such as 
oil rigs, excavators and tugboats where a 
surge of reserve power is essential for emer- 
gency and overload demands. 

This recent series of diesels manufactured 
by the Waukesha Motor Company, of 
Waukesha, Wisconsin, is designed to develop 
tremendous power under the severest oper- 
ating conditions . . . the kind of power that 
puts a premium on piston ring performance. 
Waukesha has selected Koppers Piston Rings 
as have other manufacturers who must be 
certain of reliable component performance. 

This dependability is yours when you rely 
on Koppers with their complete range of 
materials . . . wide selection of types and sizes 


. rigid quality control and careful inspec- 
tion. These factors contribute to Koppers 
unchallenged leadership in producing the 
finest piston and sealing rings for industry. 

Instead of undergoing needless expense in 
solving ring problems, take advantage of 
Koppers experience, research facilities and 
craftsmanship. Write for information today. 
KoppPers COMPANY, INC., Piston Ring and Seal 
Dept., 1704 Hamburg St., Baltimore 3, Md. 








a KOPPERS DEPENDABLE 
RINGS CONTRIBUTE TO 
WAUKESHA'S RELIABLE 
PERFORMANCE UNDER 
THE MOST RUGGED 
CONDITIONS. 





AMERICAN HAMMERED 
Industrial Piston Rings 


Engineered Products Sold with Service 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV 
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CATC will have Microwave Circle in the Gulf 


Circular pattern of stations 


AUTOMATIC CONTROL and tele- 
metering of off-shore operations to in- 
clude opening and closing of valves, 
Starting and stopping of motors, and 
the remote reading of tank gages, pres- 
sures, and flow volumes, will be made 
possible in a new 175-mile microwave 
system under construction in the Gulf 
of Mexico for CATC (Continental Oil, 
Atlantic Refining, Tidewater Asso- 
ciated, and Cities Service). Specifica- 
tions for the system were provided by 
CATC after a detailed study of off- 
shore communications needs 

Initially, microwave will 
each of the CATC stations with a pri- 
vate line to Harvey (terminus for the 
system) and a “party line” and main- 
tenance channel for all stations in the 


prov ide 


system 

Eventually, says Motorola, Inc., 
builder of the system, simple “‘add-on” 
equipment to provide automatic con- 
trol and telemetering will make it pos- 
sible for many of the platforms to be 
entirely unmanned, except for visits 
by maintenance personnel. 

Devised to bring maximum versatil- 
ity and reliability for platforms located 
off the Louisiana Coast, as well as four 
on-shore stations, the network, con- 
sisting of nine stations connected in a 
will not only bring vast im- 
provements in off-shore communica- 
tions methods but will make the two- 
way radio equipment presently in use 


“loop”, 


even more effective by extending the 
range and improving its reliability 
The new CATC microwave system 
incorporates maximum provisions for 
uninterrupted service. Should there be 
failure of any transmitter or receiver, 
or of a complete RF rack, or of pro- 
pagation between any two loop sta- 
tions, the network would automatically 
adjust itself to an alternate system 
within two seconds of such a failure. 


D-50d 


How? The course of the signal path 
would automatically change into a “Y” 
at the Grand Isle station (see diagram), 
where operation of the loop is continu- 
ously monitored by tones transmitted 
around the loop and received back at 
Grand Isle. Interruption of such tones 
causes the switch to the “Y” operation, 
under which system Grand Isle would 
transmit signals to both sides of the 
loop 

When such a switchover operation 
is initiated, it occurs in less than 100 
milliseconds of propagation interrup- 
tion and two seconds after one of the 


eliminates much standby equipment 


sending circuits indicating an equip- 
ment fault is closed. Upon correction 
of the fault, the system automatically 
reverts to “loop” operation. 

Harvey, Lafitte, and the portion of 
Grand Isle not in the loop have full 
stand-by equipment with instantane- 
ous bi-lateral switching. With bi-lateral 
switching, operation is automatically 
transferred from one rack of equip- 
ment to the other, interchangeably. A 
switchover panel contains the switch- 
ing, timing, and control circuits asso- 
ciated with the automatic switchover 
function. The circuit closure required 


Diagram shows how the nine stations in the microwave system 
are connected in a “loop,” providing maximum reliability 
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to initiate this function is provided by 
the transmitter and receiver failure- 
sensing circuitry. 

In the 6000 to 7000 mc band in 
which it operates, the microwave equip- 
ment in the CATC installation provides 
a linear broad-band system for reliable 
point-to-point transmission. The pass 
band from 300 cps to 3 megacycles 
permits simultaneous transmission of 
more than 120 single sideband voice 
channels. Operation at these frequen- 
cies permits the use of high gain, highly 
directional antennas, and tower 
mounted reflectors. With this high an- 
tenna gain, it is possible to operate the 
transmitter at a conservative power 
output. 

The use of leng-life (20,000 useful 
hours of life at constant output ts not 
uncommon) reflex klystrons permits 
generation and direct frequency modu- 
lation of the microwave RF carrier in 
one tube. 

This equipment provides freedom 
from external noise and other sources 
of interference, which affect equipment 
operating at lower frequencies. At 
shore stations, tower-mounted reflec- 
tors enable all electrical elements to be 
kept at ground level of simplified serv- 
icing, and the use of curved reflectors 
provides an additional 3 to 8 db gain 
contrasted to losses normally encoun- 
tered in a transmission line. 

Off-shore platforms are approxi- 
mately 55 ft above normal sea level 
Together with a 20-ft long, 4-in. 
diameter pipe, which will be bolted to 


these platforms to serve as vertical an- 


tenna mounts, each of the six off-shore 
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The Block 47A platform used by CATC as a combina- 
tion drilling and producing station. This facility is the 
origin of the 12-in. CATC pipeline which extends to 


Grand 


Stations will then have approximately 
75 ft of antenna height. 

At these stations, paraboloid anten- 
nas, two on each pipe, will be con- 
nected to RF equipment via flexible 
wave guides. The “dish” antennas, 4 
and 6 ft in diameter, depending on re- 
quirements, are mounted directly on 
the pipes. These antennas provide high 
radiated energy concentration with 
beam widths of 1.7 degrees for the 6-ft 


Isle. 


units and 3 degrees for the smaller 
paraboloids. 

Microwave facilities at Grand Isle 
include complete Motorola equipment 
for operation in three directions. Three 
passive reflectors, each fed by its own 
paraboloid on the ground, are mounted 
atop a 240-ft tower 

Harvey, terminal for the network, 
requires only the one antenna combi- 
nation, with the reflector at the top of 
a tower 120 ft high, Passive reflectors 
at Lafitte are atop a 160-ft tower, and 
a similar installation at Venice utilizes 
1 200-ft tower 

At these stations, the paraboloids are 
mounted on roofs of the microwave 
buildings and direct their energy verti 
cally to the reflector. The reflector, in 
turn, directs the concentrated energy 
horizontally to the next microwave sta 
tion. Sturdy towers and anodized alum 
inum antennas and reflectors used in 
the system are designed to withstand 
wind velocities exceeding 150 mph 

Special precautions also were taken 
for facilities housing the microwave 
equipment. To counteract highly cor- 
rosive conditions, double walled, anod 
ized aluminum housings were selected 
for the off-shore stations. These build- 
ings are 4 ft wide by 6 ft long by 8 ft 
high. On-shore stations are of con- 
ventional concrete. Dehumidifying fa 
cilities are being provided at all stations 
to counteract heat and high humidity 

x** 


Tank Battery at Block 84. Oil from this platform is moved by barge to 
on-shore receiving stations. 





Here’s the kind of 


service you get... 
with HONEY WELL instrumentation 


Bill Lewis, typical service engineer, proves 
how you can depend on Honeywell for fast, 
on-the-spot service even in emergencies. 


3 It took Bill two hours to drive to the plant through the 
storm. He spotted the trouble immediately; a thermo- 
couple and its protecting tube had burned out. It might 
have meant four to five thousand dollars’ worth of 
damage. 





Honeywell service be- Preliminary engineering, even before specifications are written. 
gins when you first Application engineering for installation and startup. 

decide you need instru- Service engineering help from your nearby Honeywell branch. 
ments, and continues Periodic service and swift help in emergencies. 


long after they re Training of your operators at the Honeywell Instrumentation 
installed. It includes: Education Center. 

















| Bill Lewis, service engineer at Honeywell's Fort Wayne 

branch, was in his garage, touching up the paint on his 
13-foot outboard. The bowling match had been called 
off that night because of the snowstorm, and Bill was 
glad to be home. 


2 At 9:30 a call came from the Crosby Laughlin 
Division of American Hoist and Derrick Company in 
Fort Wayne. A controller on a galvanizing kettle 
wasn't working and unless it was fixed fast, the pot 
would either freeze or burn out. Bill said he would 
be out right away. 


GDOSKSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSSSSSSESSSSSSESSSESSSESSeeeeeeeeeeeeeeeeeeeeee 























5 Now, Crosby Laughlin Division is signed up with 
the Honeywell Periodic Service Plan, and its complete 
instrumentation is ch_cked and serviced every month. 


4 Bill didn't have a thermocouple with him that would 
fit, so he improvised a temporary couple and protecting 
tube and got the system going. Early the next morning he 
called the Honeywell branch in Indianapolis and had the 
correct thermocouple and tube shipped quickly to the plant. 
Next day, he carefully checked out the entire installation. 


Any spare parts needed are now available at 
Honeywell's Fort Wayne branch. Bill hasn't had to 
make another emergency call to the plant since, 


Around-the-clock help in emergencies is MINNEAPOLIS-HONEYWELL REGULATOR Co., 
. stri *roducts G — / s nts, 
but one of many Honeywell services Industrial Products Group Beown Instrum 
that give — @nte | f Wayne and Windrim Avenues, Philadelphia 44, Pa. 
a y a value for your 
investment in instruments. Get the 


complete service story from your near- Honeywell 


by Honeywell field engineer. He’s as 


near as your phone. iH) Tis t i 7 
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with the nation’s finest 


automatic pipe coating and wrapping service 





The South’s own . . . and the nation’s finest auto even coating of primer, enamel and wrapping. We 
matic pipe coating and wrapping plant is now in can store your bare pipe in our yard if you wish. 
full operation in Atlanta (where the Georgia air is And our own trucks will deliver anywhere in the 
ideal for quality pipe coating). Better service, ex South—with ditch-side service if you want—assur- 
ceptionally qualified personnel and our modern ing damage-free handling—or we will ship by 
17-acre facility—part of which is shown above—as- barge, rail or any combination. Ask about our rail 
sure pipe that is perfect when it goes in the ditch. in-transit rates. Complete facilities—full privileges. 
Our special modern grit blasting cleans the pipe Call Southern now—for service “plus” . . . quality, 
more quickly and evenly, permitting a smooth, dependability, immediate shipments. 


For illustrated catalog and specifications chart, or a quotation—call, wire or write 


= Southern Pipe Coating Company 


“ 


PHONE TRinity 5-0151 + 795 PEACHTREE STREET,N.E. + ATLANTA 8, GEORGIA 
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PIPELINE WELDING 


Part 2— Making the weld 


Richard D. Morel 


Senior Engineer, 
Transcontinental Gas Pipe Line Corp., Houston, Texas 


| N the preceding installment* we discussed manual 
shielded metallic arc welding in general terms. Now we will 
specifically discuss field welding as applied to pipelines. 

There are two principal methods of welding pipe on 
cross-country lines where the pipe is more or less in a 
horizontal plane. The nomenclature of the methods depends 
on the direction of welding in the vertical plane established 
by the pipe ends. The two methods are — vertical up, or 
uphill and vertical down or downhill. 


UPHILL WELD - BOTTOM TO TOP 
f, + ' Fairly cool arc slow speed, 


large puddie 
<4 





FIG. | 
The Uphill Method 


This weld is made with the arc progressing from bottom 
toward the top. The line up is wider spaced with a gap of 
about ¥%-in. (as compared with a gap of about 1/16-in. 
for downhill welds). The method requires lower welding 
currents and slower speeds than other methods. 


An advantage of uphill welding is that the slower speeds 
and heavier beads that are common to the method, provide 
a better opportunity for slag and gas—that otherwise might 
be entrapped in the metal—to be melted out. Also, the 
heavier beads reduce the total number of passes required 
per weld on heavy wall pipe resulting in less cleaning time 
and an overall speed-up in welding. At the same time, uphill 
welding requires slightly more welding rod than the down- 
hill method because of the increase in spacing. 
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DOWNHILL UPHILL 
Six Passes on ‘'/." W.T Four Passes 


FIG. 2 


Comparison of uphill and downhill welding. Actually, a 
satisfactory pipe weld, meeting all existing code require- 


*The Pipeline Engineer, April 1958, page D-35 
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ments can be produced using either the uphill or the down- 
hill method. The latter utilizing higher welding currents 
and faster welding speeds has advantages if the pipe is less 
than 42-in. wall thickness. 


The Downhill Method 

Because most pipelines are '2-in. wall or less the down 
hill direction of welding (top to bottom), is used more than 
uphill. This method of welding will be discussed step by 
step, proceeding from the stringer bead and related prob- 
lems, to the final pass 


The stringer bead or first pass. The stringer or first pass 
is perhaps the most important bead of the pipe weld. As a 
practical field expedient, stringer beads must hold several 
joints of pipe together while they are subjected to bending 
stresses resulting from normal handling of the pipe during 
the construction process. 


A downhill stringer bead is applied using a drag 
technique. The electrode coating rests on the bevel as the 
electrode is dragged around the circumference. 














LACK OF PENETRATION LACK OF FUSION 


C2. 


BREAK THROUGH 
OR "WINDOW" 














UNDERCUTS 


FIG. 3 


Stringer bead defects. Considering the function of the 
stringer bead, the importance of its quality can readily be 
seen. Before describing the methods and problems involved 
in producing a sound stringer bead, it would be useful to 
define the type defects that might occur. The four most 
common ones are shown above. 


Lack of penetration is the failure of the stringer bead to 
penetrate to the root of the weld 


Lack of fusion is failure of the weld metal to fuse or 
bond to the base metal. 


Burn through is simply a void in the stringer bead where 
the weld puddle has been blown into the pipe. This defect 
is usually referred to as “a window” in the stringer bead 
Proper application of the hot pass can fill in these windows 
so that they do not remain as a defect in the completed 
weld. However, attempts to fill in windows will at times 
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cause them to enlarge, resulting in globular deposits ol 
weld metal building up on the inside of the stringer bead. 
These are called “grapes.” 


Undercut of the stringer bead is the burning away of the 
side walls of the welding groove at the edge of the weld 
metal. On the stringer bead this undercutting may occur 
internally and externally. The internal undercut can only be 
corrected if the weld is accessible from the inside. This is 
not always possible. The external stringer bead undercut is 
usually eliminated by the proper application of the hot pass. 
When it is not burned out by the hot pass, the defects that 
remain are referred to as “slag lines” or “wagon tracks.” 


PIPE END PREPARATION 
The usual dimensional requirements for a pipe bevel are 
as shown here. 


30°+8°- 0° 


ROOT FACE 





There are two principal ways of making bevels. At the 
pipe mill they are usually machined, in the field usually 
torch cut. On torch cut bevels the root face is applied to the 
bevel by filling or grinding with a disc grinder. 


A fundamental requirement of a good welding procedure 
is that the surface of bevels be free of all foreign materials 
such as rust, grease, scale, etc., and also free of fins, tears, 
etc., that might adversely affect welding 


Foreign material may cause poor fusion and porosity 
which is undesirable in the weld; fins and tears on the bevel 
surface interfere with electrode manipulation. 

A recommended line up for downhill welding is as shown 


below 
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SPACE % 
FIG. 5 


Dimensional Variations 

All manufacturing processes require a certain amount of 
dimensional tolerance, and pipe manufacturing is no excep- 
tion. Dimensional variation may lie within accepted manu- 
facturing specifications and still present difficult line-up 
problems in the field, even when the pipe-ends are rounded 
perfectly by the line-up clamps. Failure of the latter to 
round out pipe ends can contribute to greater variation 
than shown in the following examples 

if the line-up is uniform, that is, the root face and space 
are exactly 1/16 in. and dimensionally uniform around the 
circumference with no offset or hi-low present, the welder 
would have little difficulty in producing a stringer bead 
completely free of defects. 

For example, some of the pertinent pipe manufacturing 
tolerances of 30-in. API 5LX pipe are as follows: 
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Bevel 30 ° + 5° —0 
Root Face |/16-in. 1/32-in. 

Outside Diameter Minus 1/32-in. plus 3/32-in. as measured 
with a diameter tape. (This tolerance only 
applies to each end of the pipe for a dis- 
tance of 4-in. The tolerance for the remain- 
der of the length of 1% of the diameter) 

Wall Thickness Minus 10% plus 15% 
Bevel Angle: A variation in the bevel angle would not 
introduce any welding problem in the 
line-up. 





Effect of These Manufacturing 
Variations on the Line-Up 

Root face: A variation in the root face dimension of 
from 1/32-in. to 3/32-in. introduces many problems. This 
variation could appear around the circumference of an 
individual bevel. It could appear in the line-up between 
abutting pipe ends where the individual bevels had uniform 
root faces around the circumference, but where One side 
would be 1/32-in. and the other side would be 3/32-in. 


The effect of the allowable root face variation in the line- 
up could be as shown: 


AT AL 
ae a 


FIG.6 




















A welder may encounter some or all of these variations 
on a single weld as he proceeds around the circumference 

A comparison of the welding procedure and technique 
applied to a dimensionally uniform line-up and a line-up 
with dimensional variations will illustrate some of the weld- 
ing technique changes required by these variations 

With a uniform root face of 1/16-in. and with uniform 
space of 1/16-in. and with a proper voltage and current 
setting on the machine, the electrode manipulation required 
would be a slight changing of the angle as the welder pro- 
ceeds around the circumference. 

A line-up with equal but uniform dimensions as shown 
here would require that the arc be directed toward the heavy 
root face so as to avoid burning through the light root face 

A line-up with uniform dimensions as shown here 
would require less welding current to avoid burn through 
areas, Another corrective measure to avoid burn through 
would be to reduce the spacing to 1 /32-in 

A line-up with uniform dimensions requires a higher 
current setting to avoid lack of penetration. Slightly wider 
space will assist in getting penetration for a given current 
setting. 

To summarize, it can be seen that with constant spacing 
dimension, increased root face thickness requires increased 
welding current to obtain full penetration. Decreased root 
face thickness requires decreased welding current to avoid 
burn through, and that two different root face thickness 
require a possible decrease in welding current and a change 
in the direction of the arc. 


Effect of variation in space. Where the root face dimen- 
sion is constant increased space requires less welding current 
to avoid burn through. Decreased space requires higher 
welding current to achieve full penetration. 


Variation in OD and WT. In order to more clearly show 
the effect of variations in OD and wall thickness we shall 
assume that root face dimensions and spacing are uniform 
and equal 1/16-in. in the following line-up examples. 

Variations in OD and wall thickness introduce a condi 
tion in the line-up known as Offset or Hi-Low 


THE PIPELINE ENGINEER, May, 1958 





O. D. is + ¥5 0" 0.0 is — “qo” 








375 0.T 


y ti \/ 
“4 


EA 


Pipe within specifications - yet offset can 
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FIG. 7 


For example, a line-up with one pipe end containing a 
maximum plus diameter tolerance and an adjacent pipe 
end containing a maximum minus diameter tolerance with 
wall thickness exactly .375 and uniform around the circum- 
ference, would produce a maximum offset of %-in. as 
shown above, if the pipe ends are perfectly round. 

For 30-in. OD by .375-in. wall pipe, the allowable varia- 
tion in wall thickness is 0.338 to 0.431 in. or minus 10 per- 
cent to plus 15 percent. 

If the OD were exactly nominal, the wall thickness toler- 
ance could introduce offset as shown below. 











/32" OFFSET 
FIG. 8 


It is possible that the OD variations and the wall thickness 
variations could be additive to increase the offset to approxi- 
mately 5/32-in. 


\ 0.D. is — 32" 
19 ee 


so" OF FSET 
FIG. 9 


0.D.is + 32" 











As the offset increases it becomes more and more difficult 
for the welder to acquire full penetration and fusion as 
shown. 














30" OFFSET %32" OFFSET 
FIG. 10 


ASA B31-1 Section 8 — Code for Gas Transmission and 
Distribution piping systems allows that no special treatment 
is required for internal offset less than 3/32-in. and external 
offset less than ¥s-in. Thus, with 3/32-in. internal offset the 
stringer bead would be acceptable provided full penetration 
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and fusion have been obtained. One method of correcting 
for defects or offset in excess of 3/32 internally, is to apply 
an inside weld pass to the joint. 





Problems in Stringer Bead Pass 

There is no single simple variable that causes internal 
undercuts in a stringer bead. The actual welding technique 
and procedure probably has more to do with determining 
whether undercut will exist than do variations in the line-up 
although the two are actually inseparable. 


From the above it is evident that it is possible for a line-up 
to contain an almost unlimited number of dimensional va- 
riations around the circumference due to manufacturing 
dimensional variation within specification tolerances. 


The skill of the welder is the factor that is called upon to 
compensate for all of these variations in line-up. It requires 
constantly changing welding currents, electrode manipula- 
tion, etc., in order to produce a sound stringer bead. With 
the drag technique the welding current cannot be changed 
readily by varying the arc lengths. For this reason the cur 
rent is varied by the welder helper, who changes the machine 
settings at the direction of the welder while running the 
stringer bead. 


The importance of minimizing dimensional variation in 
a line-up cannot be overemphasized. The better the line-up, 
the higher the production rate and the lower the reject rate 
The more a line-up deviates from uniformity, the greater 
the skill demanded of the welder, the slower the production 
and the higher the reject rate. 

We have shown how pipe can meet all manufacturing 
specifications and still contribute to dimensional variations 
in the field line-up. The only combination of dimensional 
variations that would produce a line-up that probably could 
not be readily welded without an inside pass would be 
where OD variations and WT variations combine to give 
5 /32-in. offset. It would be a rare thing if two pieces of pipe 
with these variations should by chance be mated for welding 
Only a very small percentage of pipe actually fails to meet 
the dimensional tolerances required. It is worthwhile to 
emphasize here that pipe line-ups with one side having 
maximum over tolerance on OD of plus 3/32-in, and the 
adjoining side having maximum under tolerance of minus 
1/32-in. on OD, the maximum offset should not exceed 
1 /16-in. which is readily weldable. However, this offset of 
1/16-in. cannot be achieved unless the two pipe ends are 


round. 


The ability of the line-up clamp to round out the pipe 
ends is essential if a proper line-up is to be accomplished. 
The failure of the line-up clamp to round up the ends of the 
pipe causes excessive offset to be present in segments of 
the circumference. Hammering on these excessive offsets 
can produce undesirable notches in the pipe and swaging 
effects in the joint 

After the line-up, the stringer bead is made. The welder 
Starts at some point near the top of the pipe dragging the 
electrode downward around both sides of the circumference 
completing it at some point near the bottom. When one 
welder is used to make the entire stringer bead it is desirable 
to weld segments of the bead in opposite quarters to avoid 
changes in spacing in the unwelded segments that might 
occur due to weld shrinkage stresses. Where two or more 
welders are making a stringer bead they should weld simul- 
taneously and in opposite quarters. It is usually mandatory 
that two or more welders be used for stringer beads on pipe 
16-in. and larger. 


Electrodes 
Class E6010 and E7010 electrodes are used extensivels 
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Perulack station . . . compact home of the turbine driven Cooper-Bessemer centrifugal shown. 


Flexibility and 


high capacity gas transmission 


with Cooper-Bessemer 


Centrifugals... 


| ERE shown is one of the first of the modern Cooper-Bessemer centrif- 
ugals to go into operation on the Texas Eastern Penn-Jersey Trans- 
mission Corporation pipeline. 

Four initial stations are being equipped with Cooper-Bessemer cen- 
trifugals, driven by 5000 HP Westinghouse turbines, to take gas from 
storage in Western Pennsylvania to densely populated areas on the East 
Coast. 

Ability to meet peak demands is a keynote. This design flexibility, 
plus extreme compactness and simplicity of these Cooper-Bessemer cen- 


trifugals, pays big dividends in modern gas line operations. 








Adaptable to any type of power unit, Cooper-Bessemer 
centrifugal compressors are ideally suited to economically handle the most 


demanding gas pipeline service requirements. 


WRITE THE NEAREST COOPER-BESSEMER OFFICE 
FOR FURTHER INFORMATION. 


Cooper-Bessemer RFB-24 centrif- 
ugal compressor installed in the 
Perulack, Pa. station on the Texas 
Eastern Penn-Jersey gas trans- 
mission line. This unit is driven 
by a 5000 HP Westinghouse gas 
turbine. 
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ENERAL OFFICES: MOUNT VERNON, OHIO 
ENGINES. GAS - DIESEL - GAS. DIESEL 
COMPRESSORS RECIPROCATING AND CENTRIFUGAL 
ENGINE OR MOTOR DRIVEN 


Grove City ¢ New York ¢ Chicago °* 
Washington ¢ San Francisco ¢* Los Angeles ¢* Houston ¢* Dallas °* 
Odessa * Pampa ¢ Greggton ¢ Seattle * Tulsa ¢ St. Louis °* 
Kansas City ¢* Minneapolis * New Orleans ¢ Shreveport 


COOPER-BESSEMER OF CANADA, LTD 
Edmonton ¢ Calgary . Toronto °¢ alifax 
COOPER-BESSEMER INTERNATIONAL CORPORATION 
New York . Caracas °¢ Mexico City 





for mild steel pipe welding. The as-welded mechanical prop- 
erties of these electrodes are: 


Tensile Strength El. in 2-in. % 
62,000 - 70,000 22-28 
75,000 - 82,000 18 - 25 


Yield Strength 
E6010 §2,000 - 58,000 
E7010 62,000 - 66,000 


Recommended amperage ranges for these electrodes are: 


Amps 
75 - 130 
90 - 175 
140 - 225 


When electrodes are operated at currents in excess of 
the maximum recommended, for any extended length of 
time, excessive electrode temperatures will cause the coating 
to breakdown. The first visual indication of coating break- 
down is a blackening and smoking of the unconsumed por- 
tion of the electrode coating. If welding is continued with 
the excessive current the coating may burst into flame. 


Coating breakdown decreases the effectiveness of the 
gas shielding of the arc and molten metal and the slag 
formation. In order to see what affect this has on the weld, 
we might consider that as coating breakdown becomes more 
severe the welding process is progressing from a shielded 
urc process to an unshielded arc process. 


A comparison of the mechanical properties of the 
shielded and unshielded arc weld indicated previously that 
the unshielded arc weld (bare electrode) possessed consid- 
erably lower tensile strength and ductility than the shielded 
arc weld. 


Thus, as coating breakdown progress we should expect 
the tensile strength and ductility of the weld deposit to be 
progressively lower. 


Because of line-up variations that cannot be eliminated, 
it is usually necessary to exceed recommended current 
values for short periods of time when making the stringer 
bead. Provided the electrode is discarded when there is an 
indication of coating breakdown, these excessive currents 
will not seriously affect the mechanical properties of the 
weld. The actual voltage and current setting used for stringer 
bead and all other weld passes, will vary with individual 
welders. However, there is a proper or desirable range of 
voltage and current settings that may be used for a particu- 
lar application, and the actual setting within this range will 
depend on the individual welder. 


A normal setting range for stringer bead may be 60 to 
80 volts and 155-175 amps with the 5/32 E6010 electrode. 
Because the burn-off rate of the electrode increases with 
welding current, it is possible to achieve higher welding 
speeds by using higher welding currents. However, the latter 
is apt to cause coating breakdown, resulting in partially 
consumed electrodes being discarded. The price of excessive 
current values is an increase in total electrode consumption 
and possible sub-standard welds. 


The Hot Pass 

Ihe second weld pass in pipe welding is commonly re- 
ferred to as the “hot pass.” This pass is usually applied 
using higher welding currents (hotter) than are used on 
succeeding passes. This insures good penetration into the 
stringer bead and burns out the stringer bead undercut or 
wagon tracks, and, at the same time fills in voids or 
windows. 

The stringer bead should be thoroughly cleaned before 
the hot-pass is applied. An effective tool for this is a power 
operated wire brush. Also, an ice pick is sometimes useful 
in digging slag out of the stringer bead undercut. Grinding 
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the stringer bead with a disc grinder after cleaning has two 
advantages. It provides better access for external undercut 
cleaning and makes it easier for the welder to burn out the 
wagon tracks. 





Improper cleaning will leave excessive amounts of slag 
in the welding groove and some of this slag will usually end 
up as slag inclusion defect in the completed weld. 


The welder usually applies this pass using a slight side- 
to-side weaving motion, so as to alternately aim the arc 
directly at the external undercuts or wagon tracks on both 
sides of the stringer bead. Proper technique on the part 
of the welder will allow any slag trapped in the stringer 
bead undercut to float to the surface of the molten metal 
and thus be removed from the weld. 


If the welding current is too high, the welder will have 
to travel at too fast a rate around the circumference and 
thus, not enough time will be allowed for all of this slag 
to float out. Excessive current, besides requiring too fast a 
rate of travel for proper slag removal, will usually result 
in surface pin holes and a rough appearance of the bead 
surface. It may also result in coating breakdown as de- 
scribed previously. 


Improper hot pass application will result in wagon track 
defects and possible other slag entrapment and porosity. 
The electrode commonly used for the hot pass is the 5/32 
E7010. Welding voltages and currents are usually in the up- 
per limits of the recommended ranges. 


Filler Passes 

Filler passes are applied with a 5/32 or 3/16 E7010 elec- 
trodes. Welding currents vary with individual welders within 
recommended ranges. 


A slight side-to-side weaving motion is used on filler passes 
to insure complete filling of the welding groove. 


Filler pass defects are usually confined to slag inclusions, 
porosity and sometimes lack of fusion. Again it is important 
to properly clean each preceding weld pass to minimize the 
possibility of slag inclusions remaining in the completed 
weld. 


Porosity is a globular void in the weld which results from 
chemical reactions occurring during welding. As the weld 
metal cools certain gases are less soluble in the metal and 
are released from the metal forming the voids. The ones that 
do not escape to the surface remain in the weld as porosity. 
Excessive heat and improper electrode manipulation are gen- 
erally the causes of porosity in a weld. Defective electrode 
coatings may contribute to porosity. 


Cover Pass 

Final pass of a pipe weld should provide a neat work- 
manlike appearance to the finished weld. The cover pass is 
usually 1/32 to 1/16 higher than the adjacent pipe wall, and 
usually overlaps the original groove 1/16-in. on each side. 
Before applying the final pass, it is sometimes necessary to 
flush up low areas (usually on the sides of a vertical down 
weld) by adding bead segments at these areas. This is called 
“stripping.” 


Undercutting and surface pin holes are common defects 
in the final pass. Their cause is primarily poor technique or 
electrode manipulation; however, defective electrode coat- 
ing can be a major factor. If the welder holds too long an arc 
or moves the electrode away too quickly from the sides of 
the cover pass, undercutting will result. Surface pin holes 
may be caused by excessive heat and/or improper manipu- 
lation of the electrode. 


Part 3 will appear in June issue of The Pipeline Engineer. It will discuss 
standards of acceptability, quality control methods, use of preheat, etc 
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water separators and meter calibrating tanks * 
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High volume strainer / separators and large capacity meter calibrating 
tanks for a complete range of petroleum products—all in high 


pressure design where required—a specialty with the Warner Lewis 
BOX 3096 © TULSA, OKLAHOMA Company. Years of experience in design and fabrication of this 
equipment for pipeline service are available for assistance in 


planning your installation. Write Warner Lewis Company 


for further information 


Representatives in all major cities 
In Canada, Fram Canada Ltd 
Stratford, Ontario 
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Look to Remote Control 





RCA MICROWAVE RADIO 


A giant industry... already transporting trillions of feet of gas, billions of gallons of 
crude oil and products, in hundreds of miles of underground pipeline... is expanding 
its facilities to double... triple... quadruple its capacity! As the pipelines grow, they 
count on microwave radio relay to control operations. Today, the pipelines are the 


biggest private users of microwave. 


Dependable RCA microwave provides multiple voice channels, assuring faster, less 
expensive service than leased lines; also circuits for telemetering, facsimile, fault report- 
ing, supervisory control. Channel capacity (up to 90 channels), provided in the initial 
installation, gives the users “built-in’’ potential for adding remote control functions in 


the future. 


IN UTILITIES—In the comparably great utility industry ex- 
pansion, RCA Microwave Radio is providing vital communi- 
cation functions, including voice, teletype, telemetering, 
supervisory control, load control, facsimile, remote control. 
High-speed tone usage also can be provided. 


IN OFF.-SHORE DRILLING — Microwave radio relay systems 
are now being installed in off-shore operations to provide 
communications for coordinating production and pipeline 
operations. Microwave has been selected because of crowded 
VHF radio conditions and because it easily provides facilities 
for such additional services as telemetering and equipment 
control. 


WITH RCA 


COMPLETE SYSTEMS — including erection of towers, equip- 
ment housing, emergency power and construction of desired 
facilities—will be installed under supervision of specially 
trained engineers; can include circuits for mobile radio con- 
trol. Nationwide services of RCA Service Company are pro- 
vided to keep your system operating at its peak. 


ON TURNPIKES—On the new superhighways RCA Micro- 
wave Radio provides dependable circuits for voice, facsimile, 
teletype, VHF control, traffic and business machine communi- 
cations, giving operating personnel complete control, assur- 
ing greater road safety and service for patrons. 


IN COMMON CARRIERS, AND AT WATERWORKS 
—The reliability and economy of RCA Microwave Radio 
make it ideal for telephone company applications. It is also 
gaining increased application as a communications medium 
for transmitting water level data to out-of-town water plants. 


RCA MICROWAVE RADIO offers the most advanced engi- 
neering features. Techniques standardized and proved in 
1700 to 2700 mc portion of spectrum; maintenance simpli- 
fied by use of highly perfected UHF triode tubes, non-regu- 
lated power supplies; ease of field tuning through use of 
straight forward circuits and standard equipment units that 
are easily maintained. Single sideband frequency division 
multiplexing conserves frequency spectrum and gives assur- 
ance against obsolescence. Only two frequencies required. 
Provision for easy addition of future channels makes RCA 
Microwave the least expensive form of communications per 
channel mile. 


RCA MICROWAVE... performance proved in more than 
a million channel miles of operating systems throughout 
the world. 


Mail coupon for complete information. 


Tmk (s) ® 


RADIO CORPORATION 
of AMERICA 


COMMUNICATIONS PRODUCTS 
CAMDEN, N. J. 


RADIO CORPORATION OF AMERICA 
Communications Products, Dept. F127 
Building 15-1, Camden, N. J. 


Please send me latest literature on RCA Microwave for use in: 


NAME 

COMPANY 

ADDRESS 

CITY ZONE 


|_| Have RCA representative get in touch with me. 





H. S. Wilson, 

Communications System Engineering 

Radio Corporation of America 
POINT-TO-POINT supervisory con 
trol and telemetering of quantities 
along the pipeline have contributed, in 
past years, to more efficient system op- 
eration. Insufficient use, however, has 
been exerted until recently on central- 
ized control of many remote points. For 
example, in a single gas gathering field, 
100 to 300 gas wells may feed into a 
gas transmission system. A low cost 
method of controlling the flow from 
a central location is needed. 

RCA recently carried out a study of 
the market and decided to initiate de- 
velopment of a system that would pro- 
vide centralized control of many points 
on a party line basis. This equipment 
when fully developed is planned for 
use by the oil and gas industry to pro 
vide supervisory control, data logging, 
alarm reporting, and facilities for con- 
nection to a computer in one integrated 
system 

Maximum consideration has been 
given to a high degree of reliability and 
error correction features. The master 
control station design will serve many 
remote stations by coded signals. The 
system will use any standard voice 
transmission facility including VHI 
radio. The remote station equipment is 
designed with a building block format, 
which can be used for any type of con- 
trolled location. The master station, 
constructed in a similar manner, will 
produce printed records, tape records, 
or visual display. All control equip 
ment is completely transistorized. 

In the case of a gas gathering field, 
each wellhead will be equipped for re- 
mote telemetering and control. At the 
master control location, the dispatcher 
will have data log readings automatic- 
ally typed on a pre-programmed sched- 
ule, if desired, and will be able to con- 
trol the field according to state regula- 
tions, customer demand, optimum 
flow, and minimum production cost. 

rhis system is a party line system. It 
can program regular operational read- 
ings and have station condition reports 
sent out regularly. If an abnormal con- 
dition occurs at a station, the station 
identifies itself and the operator can 
then check the status at the station to 
establish identification of the fault. 

The various building blocks can be 
combined in many ways to provide a 
variety of control systems. Some of 
these are as follows: 
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New master control system for pipelines 


its promises are exciting. It performs like an overriding brain, integrating 
supervisory controls, data logging, alarm reporting and programming 


FIG. |. Right, typical flexowriter with printed record; left, typical paper tape equipment. 


Control from a centrally located 
manually operated flexowriter 
with paper tape equipment, dis- 
play board or a combination of 
these, to many remote locations. 
(See Fig. 1) 

Supervisory control systems op- 
erating from point-to-point. 
Fault scanning and reporting 
systems. 

Complete control from a cen- 
tral point of many remote loca- 
tions, using a computer to op- 
erate the master control station. 


Group Tone Coding Chosen 

An important part of the control 
system is the communication facility 
used to connect the remote stations with 
the master station. The signaling used 
must work effectively over a variety of 
communication facilities. Of these fa- 
cilities, WHF experiences the most in- 
terference from external noise and ab- 
normal transmission properties from 
other systems. Tone equipment has 
been devised that will not trigger on 
noise 6 db below nominal input signal 
level. Noise of this magnitude is not ex- 
pected under the poorest operating con- 
ditions on a planned system. 

The coding system cannot be suscep- 
tible to noise and interference found on 


TYPES OF FUNCTIONS 
PERFORMED BY AUTOMATION SYSTEM 


CONTROL OPERATION 
DIFFERENTIAL CONTROL 
STATUS READINGS 


TELEMETER READINGS 





ALARM REPORTING 
FIG. 2 


any of the commonly used voice fa- 
cilities. In arriving at the present cod- 
ing scheme, consideration was given 
to the use of pulse coding of a single 
tone, as well as coding using a combi- 
nation of tones. On the basis of reli- 
ability of transmission and simplicity 
of equipment design simultaneous 
group tone coding was chosen. Pulse 
lengths of the tones are long enough to 
permit integration of the code, thus 
providing protection from interference 
signals. A coded tone burst from a sin- 
gle tone or group of tones provides all 
information for a particular function 

[he coding scheme requires a total 
of 10 tone frequencies at the master 
station to perform 10 functions at up 
to 100 remote stations. By reducing the 
number of stations, the number of 
functions at each location can be in- 
creased. An 11th tone common to all 
stations is used for equipment discip- 
line. Remote stations will require no 
more than 6 tones, including the equip- 
ment discipline tone. Fewer tones are 
used when a smaller number of stations 
or functions per station are required. 
The system is further simplified in that 
5 common tones are used for groups of 
10 stations. 

Length of the tone bursts in most 
cases will be 100 milliseconds trans- 
mitted from the master station and 150 
millisecond transmissions from the re- 
mote location. 


How the Control System Works 

The system has been designed to per- 
form functions shown in Fig. 2. 

The five basic types of operation (1) 
to (5) in Fig. 2 can be explained 
briefly. In the following discussions, 
the dispatcher is used as the initiation 
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KNOWN THE WORLD 


FOR DEPENDABLE 

PIPELINE CONSTRUCTION 
EQUIPMENT AND COMPLETE 
PIPELINE SUPPLY SERVICE 


Wherever there’s pipeline construction work 
in progress, you'll find Crose equipment on 
the job. The pipelining industry’s world- 
wide experience has proved that Crose 
equipment is more rugged and efficient, 
has maximum operating economy, and can 
be quickly put to work anywhere because 
of our many strategic supply points. 


ANUFACTURING COMPANY, INC 
2715 DAWSON ROAD @ TULSA, OKLAHOMA 
Phone MAdison 6-2171 


PROL 


T 








EQUIPMENT 

LINE TRAVELING AND STATIONARY 
CLEANING — PRIMING MACHINES 
COATING WRAPPING MACHINES 

PIPE BENDING MACHINES 

CUTTING AND BEVELING MACHINES 
LINE-UP CLAMPS, PIPELINE DITCH PADDER 
ROAD BORING MACHINE, KETTLES 

PIPE CRADLES, AND FULL LINE OF 
PIPELINE MATERIALS AND SUPPLIES 


OFFICES 

CROSE BRANCH OFFICES: *Denver, Colorad 

Ph. EMpire 6-0332 © *Houston, Texas, Ph. M 
5-2484 © “Elizabeth, N. J., Ph. Elizabeth 4-4244 


EXPORT OFFICE: New York, N. Y., Ph. BRyant 9-223 


FOREIGN REPRESENTATIVES in: Argentina, Bolivia, 
Chile, Australia, Austria, Yugoslavia, Belgium, France 
Brazil, Germany, Hawaii, Israel, italy, Middle East 
South Atrica, Trinidad, Venezuela, and Mex 


DISTRIBUTOR: CROSE-CURRAN LTD., *Edmonton 
Alberta, Ph. 3-5135 © *Winnipeg, Manitoba, 

Ph. SPruce 4-185] 

“Warehouses in 5 locations 


FOR FURTHER INFORMATION ON 
SEE READER SERVIC 
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0 CALIFORNIA 


The Four Corners Pipe Line is the first 
line ever built to supply California 
refineries with oil from outside the state 


Los Angeles 


Shell Pipe Line Corporation, acting 
as agent for the Four Corners Pipe Line 
Company, designed, constructed and will 
operate this important 16-inch line. The 
line itself will be owned by six companies 
— Continental Pipe Line Company... 
Gulf Oil Corporation .. . Richfield Oil 
Corporation . . . Shell Oil Company... . 
Standard Oil Company of California .. . 
and Superior Oil Company. 

The purpose of the line is to tap reserves 
of 250 to 500 million bbls. to meet antic- 


Flagstoff 


PN avAclile) 


ipated expansion in California’s economy. 

A. O. Smith furnished more than 600 
of the 637 miles of 16-inch main line that 
runs from Aneth, Utah, to Los Angeles. 

For almost 30 years...A. O. Smith 
line pipe has always been manufactured 
to a high standard of quality... precisely 
controlled at every step of production. 
That’s why A. O. Smith pipe, made and 
installed in 1928, is still in operation. 
That’s why so much A. O. Smith pipe is 
found in every important pipeline project 


Anott ; ; ; j 
b \ \ } ‘ ‘ 


the line surmounts many obstacles, They 
include—elevations ranging from sea level 
to 6700 feet deserts three major 


river crossings 200 miles of solid rock 
. and daily temperatures fluctuating 
between 40 and 120° F 


Through research hl .@ better way 


AO.Smith 


TUBULAR PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 


Chicago 4 + Dallas 35 « Houston 2 * Los Angeles 17 + Tulsa 3 
Midland 5, Texas * New Orleans 12 * New York 17 
A. 0. Smith International S. A., Milwaukee 1, Wisconsin, | 
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Engineers at Clark and 
Northern Natural Gas Company 


put 
their 
heads 
together... 


The result 
isa 


FULLY AUTOMATIC CONTROL 


FROM STOP 
TO FULL LOAD IN MINUTES! 


The Clark-designed Fully Automatic Control 

Panel starts the engine automatically, allows a 

warmup period, sequences the valves for purging 

and blow down, and puts the compressor on line 

—with a single push of the start button. In case 

of temperature and pressure malfunction, it will 

give an alarm signal...and upon continued 

malfunction, it will shut down the engine and 

sequence the valves to their off-line position. A = 
single push of a stop button will accordingly Ly 
remove the unit from service whenever required. [2 
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~ PANEL FOR OPERATING 


PIPELINE COMPRESSORS! 


Problem: Northern Natural Gas Company wanted 
to centralize and simplify all of the starting and 
successive functions involved in putting their 
new Clark TLA-6 Compressor engines on line— 
in a matter of minutes, with all due safeguards 
against malfunction. 


Solution: Engineers at Clark and Northern Natu- 
ral Gas Company put their heads together—and 
off their planning boards came the fully Auto- 
matic Control Panel now in successful operation. 
A simple push of the button sets off an automatic 
multi-phased starting and warmup operation, 
with precision timed and preset selections. ..puts 
the pipeline compressors on line within minutes 
... controls the smooth, uninterrupted compres- 
sor service throughout. 

This is another example of Clark’s expert collab- 
oration with the gas industry in devising ever- 


better solutions to pipeline problems... another 
instance of the value to be derived from the Clark 
encyclopedia of experience. For more facts on 
how Clark can help you solve compressor prob- 
lems call your nearby Clark representative. Write 
today for Bulletin No. 151, to 1204 Lincoln 
Avenue, Olean, New York. 


CLARK BROS. CO. 


One of the Dresser Industries 


Sales and service outlets in principal cities throughout the world 





TURBOCHARGED COMPRESSORS 
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ELECTRONIC SEQUENCE OF A FUNCTION OPERATION 
————ege fone transmission from master station 
-_——_ fone reception from remote station 


FIG. 3 


source for programming and _ insert- 
ing information; however, this func- 
tion can be performed from pre-pro- 
grammed paper tape or a computer. 

|. Control operation (See Fig. 3). 
Operator first chooses a station address 
and a particular operation. Both are 
logged on the typewriter. Station ad- 
dress is then automatically transmitted 
and confirmed. Operator then keys the 
operation function a second time as a 
check. The two-tone operation code is 
then transmitted and a remote station 
confirms the operation request 

Immediately upon receiving the con- 
firmation, the two-tone burst is re-trans- 
mitted and causes the operation to oc- 
cur. After the operation is complete, 
the remote station re-sets itself and 
simultaneously transmits the same op- 
eration code back to the master sta- 


tion to confirm the completion of 
operation. Finally, the time of day 
(24-hr clock) is recorded and an alarm 
request interrogation follows. If any 
station has an alarm condition, its ad- 
dress is transmitted and printed at the 
master station. 

For an entire cycle of address, op- 
eration, and confirmation, the trans- 
mission time is one second, the me- 
chanical operations of a flexowriter 
two seconds, and the operator time is 
estimated at three seconds. Total time, 
therefore, is about six seconds per 
operation 

2. Differential control. Many con- 
trols require a differential change. In 
this case the operator will program the 
station address, function, and percent- 
age Change request. He will then actu- 
ate a raise or lower button. Address 


SELF-CONTAINED EQUIPMENT DISCIPLINE 


Individual Automatic Reset 


Station Alarm Indication 


Auto-Alarm Feature 


Switch from Dormant to Alive 


. Station Kill 


. Transmitter Quiet 


Remote station resets after each oper 
ation as it confirms operation 


If station fails to reset it answers master 
station request for alarm 


System may be set for automatic alarm 
monitoring during no-traffic period 


Stations may be activated for operation 
with 100 millisecond tone transmission 


If equipment fault occurs, station may 
be turned off 


Where VHF is used remotely, equipment 
protects against a too long transmission 
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FIG. 5. Engineering model of typical master 
control station. Top portion contains tran- 
sistorized plug-in circuit boards. 


and confirmation will follow. Operator 
will again press the function button and 
two tones will be transmitted. A two- 
tone confirmation will be returned 
Once confirmed, one of the two tones 
will be transmitted for a period that 
will represent a percentage of full scale 
change. Full scale change may be a 5 
or 12 second tone signal. One tone will 
be used for “raise” while the other will 
be used for lower. A two-tone “opera- 
tion complete” signal will be returned 
The slave station resets. The master 
station then transmits an alarm request 

3. Status readings. The master sta- 
tion may be programmed to give a pre- 
set series of status readings by actuat- 
ing one control function. The remote 
station address will be inserted and will 
be followed by actuation of the status 
reading button. Return conditions of 
“on” or “off” control will be printed if 
a typewriter is used or will confirm the 
conditions on a display board. After 
status transmission, the remote station 
resets. The master station transmits an 
alarm request. 

4. Telemeter readings. In this case, 
the address is followed by the two-tone 
burst transmission. This causes the 
slave station to transmit one or more 
telemeter readings in sequence. A mod- 
ified Bristol or Foxboro type impulse 
telemeter can be used. For example, a 
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FIG. 6. System employs three basic types of transistorized plug-in circuit boards 
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FIG. 7. Functional block diagram of master control station controlled by flexowriter 


12-second cycle may be used for each 
reading. One of the two tones will trans- 
mit a 1 to 11 second pulse to indicate 
These 
readings may be data logged or indi 
cated On appropriate meters or charts 
as required by the particular installa- 
tion. No signal during any 12-second 
interval will produce an alarm condi 
tion 


percentage of full scale value 


5. Alarm reporting. During traffic 
periods, alarm indications can be ob 
tained as follows 

1. By the standard status read op 

eration for each station 

All call interrogation for alarm 
report after each operation func 
tion or by manual insertion 


he first condition already has been 
discussed. The second is a special one 
tone signal from the master station 
Earlier in this article, reference was 
made to use of one additional tone 
common to all stations. This tone will 
be transmitted after each function to 
request an alarm report. 

This call is sent out by the maste: 


Station as a request for any remote sta 
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tion that has an alarm condition (which 
includes station non-reset) to report its 
presence by transmitting its three-tone 
address call. If an alarm exists, a status 
reading can be taken of the particular 
remote station to locate the particular 
alarm condition 

Equipment discipline functions. In 
addition, adequate equipment discip 
line must be provided for maximum 


8. Functional block diagrar 


system reliability, These functions are 
shown in Fig. 4 


Station Description 

Master station. Since the operations 
performed by the system are initiated 
from the master station, (See Fig. 5) 
and all system information obtained is 
received there, this equipment must be 
responsible for sequencing all opera 
tions, checking their correctness, de 
tecting failures, and enforcing the sys 
tem discipline needed to insure safety 
and efficiency. Because of this, the se 
quencing and control equipment repre 
sents an important part of the master 
Station equipment complement 

The sequencer is completely tran 
sistorized and constructed of a small 
group of standard circuits, groups of 
which are constructed on printed wit 
ing plug-in circuit boards. These cit 
cuit boards can be pre-tested individu 
ally. Most of the switching and control 
circuits are made up of three basic 
transistorized circuits. (Fig. 6). Plug-in 
type construction makes it relatively 
simple to fabricate a sequencer speci 
ally tailored to a particular customer's 
needs, since the only new thing to be 
fabricated is the wiring together of the 
circuit board receptacles. Even this can 
be minimized since the wiring of each 
sub-block can be standardized and 
manufactured in advance so that a sys 
tem layout would consist of the as 
sembling and wiring of sub-blocks. The 
plug-in circuitry, of course, facilitates 
trouble shooting and repair since re 
pair would usually consist of the re 
placement of a defective plug-in board 
with a pre tested operable one 

Should the equipment be used with 
a flexowriter, the system may do the 
following: (See Fig. 7.) 

|. Initiate operations by sending 
electrical signals to the central 
sequencer 
Respond to manual input via its 
keyboard or electrical input ob 
tained either trom paper tape 
reader output or the central 


ri tinued on | 


f data handling section of master contro 





| A pipeline pumping sta- 
tion—powered by a gas 
turbine and equipped 
with a heat exchanger— 
has a decided economic 
edge over other stations. 
Manpower,forexample, 


fis as little as 20% of that 
needed by stations pow- 
ered by diesel, steam or 
cas engines. 

W hat part does the heat 
exchanger play? If it’s 
an n APCO extended sur- 





face regenerator, it can 
recover up to 80% of the 
available heatin the gas 
turbine exhaust...and 
thereby cut fuel by 30%? 
W hat’s more, it takes 
less than 500 manhours 


to erecta unit on a5000 
hp cycle. Maintenance 
needed thereafter: zero 


For details, contact: 
Air Preheater Corp., 
— 60 HK. 42nd St., 
nema | New xork, N. Y. 














(Continued from page D-47) 
tribution of demand are considerable 
and unpredictable. 

There is also the vital function of 
controlling the extraction of gas from 
a company’s various well holdings. This 
is managed by local dispatching offices 
which are adjuncts to the chief dispatch 
office, Such extraction is restricted by 
limits imposed by lease terms and by 
demand reflected into the field from the 
receiving end of the line. Wellhead 
valves are manually operated and 
metered by gagers, who submit gage 
tickets periodically in handwritten 
form 

The many factors involved in trans- 
porting gas from wellhead to consumer 
make it virtually impossible to decide 
analytically the most efficient mode of 
operation. The complexity of inter- 
action between the many variables puts 
control decisions beyond the capacity 
of human judgment. As a consequence, 
successful dispatch operations depend 
upon the skill and experience of the 
chief dispatcher 

Some of the most competent dis 
patchers, in handling modern exten- 
transmission pipeline networks, 
are finding that as their systems ex 
pand, so do control problems. Increas- 
ing complexity is putting them in a 
position of being unable to maintain 


sive 


their old accustomed “feel” of optimum 
operating conditions 
In a similar manner, the dispatchers 
for the gas supply field are experienc- 
ing more difficulty in programming the 
draw-out from their lease holdings as 
new wells are added to their networks 
Due to insufficient means for extract- 
ing the significant portions of the data 
now fed into the chief dispatcher’s of 
fice, more recorded data are accumu 
lated than necessary. Valuable skilled 
man-hours are wasted in scanning and 
summarizing this large volume of data 
Several automatic features al- 
ready in use by various pipelines. Prin- 
cipal ones are 
1. Automatic sequence-control for 
compressor start-up and shut 
down: “One push-button” op- 
eration 
Automatic speed control of com- 
pressors: Deviation of discharge 


are 


pressure adjusts speed to return 
this pressure to a predetermined 
set-point 

Automatic telemetering of moni- 
tor data with print-out. This can 
be for any type of variable de 
sired 

Automatic flow computer giving 
direct volume-flow readout 
Automatic surge prediction and 
control 





WYOMING HARDPAN... 


18 inches of frost... hilly terrain 
... frequent rain, snow and sleet 
... yet Sterling Pipeline Con- 
struction Company averaged |! 
miles per day with two Cleveland 
140 Trenchers, digging 24-26 
inches wide and 44 inches deep 
for a 34-mile, 8-inch crude line 
near Casper. The rugged “140” 
has no equal for dependable, 
low-cost production on any job 
up to 30 inches wide and down 
to 51 feet deep. 
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Additional automation is needed for in- 
tegrated control. This includes: 


1. Direct central control and opera- 
tion of all compressor stations 


Automatic calculation of flow 
conditions upon which control 
decisions and orders are based 


Integrated data communications 
system to link all automatic func- 
tions. 


Stanford Research Institute engi- 
neers believe that successful develop- 
ment of methods and equipments to 
combine the above elements is possible. 
Such an integrated control system could 
be constructed so that output demands 
and line status records would be fed 
into a central control device to operate 
all compressor stations at optimum 
efficiency. The control would 
consist of a computer capable of re- 
ceiving and evaluating all input data to 
decide what action to take. The ma- 
chine also could calculate the new con- 
ditions necessary for changes, and 
send control signals to the appropriate 
stations. By feedback of the normal 
line status records, the machine would 
ascertain that its orders were carried 
out and would monitor for troubles 

However, the problems of compos 


device 


The CLEVELAND TRENCHER Co. 


20100 St. Clair Avenue 


INFORMATION ON 


Cleveland 17, Ohio 
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LINE CODING 
120/180 
PULSES PER MIN. 


SURGE 
SENSING 
DEVICE 
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LINE DECODING 
AND 
SURGE 
DETECTION 


STATION SHUTDOWN | 
CONTROL 


LOCATION “8 


New! Union Surge-Purger 


protects your pipeline from blowouts 


PIPELINES ARE GETTING OLDER. Pumping stations 
are steadily being added to increase capacity. As a 
result, stresses on pipeline systems are becoming 
acute and blowout protection is needed. Union 
Switch & Signal has the answer—a new protection 
system that automatically detects surges and acts 
to stop them. 


AUTOMATIC SHUTDOWN 


The schematic diagram of the Union Surge-Purger 
Control System is shown above. Normally the 
equipment at Location B receives a steady 120- 
cycle code. 

A severe surge causes this code to change to a 180- 
cycle “shutdown” code. The station shutdown 
equipment responds only to this special shutdown 


eT) ‘ > , 
(Aioneers tr Pubh-Button Science 


code, immediately acts to shut down the pump 
upstream from the point where the surge was 
detected. 

If the “normal’’ 120-cycle code is upset by noise or 
equipment failure, an alarm indicates this situation. 
But only a surge can cause a shutdown, 


SIMPLE AND RELIABLE 

Practically no maintenance is required by this 
rugged all-relay control system. It will operate 
reliably for extremely long periods of time. Its 
dependability and self-monitoring features make it 
as foolproof as any control can be. This system is 
working to the complete satisfaction of leading 
pipeline companies in surge detection problems. 
Write to learn how it can help you. 


s9 


NG UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 
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ing such a system cannot be underesti- 
mated. Integration presents a number 
of challenges. In the area of communi- 
cations alone, a few of these are note- 
worthy: 


1. No standards exist for electronic 
control signals. Although all elec- 
tronic elements exist, in many 
cases they cannot be intercon- 
nected without inefficient con- 
version equipments. 


The reliability of low-capacity 
communications systems de- 
signed for private users is.too low 
for on-line operation. This is par- 
ticularly true of present micro- 
wave systems. Failure of equip- 
ment to meet minimum down- 
time specifications has been a 
major factor in the reluctance of 
many managements to accept 
electronic control devices. 


Analog data transmission is very 
slow. Equipment now available 
for digital data transmission is 
faster than analog in the low- 
speed ranges, far too fast in the 
highest speed ranges, and with- 
out provision for medium speeds 


Automatic message switching 
equipments are generally tailored 
for systems far larger than those 
contemplated here and are op- 


erable only with low-speed 


transmissions. 


All the necessary separate physical 
elements exist for an integrated auto- 
matic system to control the operation 
of a natural gas pipeline. These ele- 
ments must be combined into a prac- 
tical operating system in which a per- 
formance change can be computed in- 
stantly. This would permit control be- 
fore any effects of the change are ex- 
perienced. A workable mathematical 
model of compressible-fluid pipeline 
operations must be developed to en- 
able a computer to act as the central 
controller. Such a model is focal in the 
system because it allows line-perform- 
ance prediction. 

Study being carried out at SRI and 
elsewhere indicates that there are avail- 
able — or under formulation — suit- 
able models usable by computers in on- 
line operation. 

Study done by Dr. George W. Evans, 
of the SRI mathematics group, indi- 
cates that such conditions probably can 
be met by a_ small-to-medium-size 
electronic digital computer. This ma- 
chine would calculate results from the 
model for each segment along a line. 
(A segment is defined as a length of 
pipe between compressor stations.) 
Apparently computations could be 
done fast enough to allow on-line use 


There appears to be sufficient time for 
adjusting calculations to compensate 
for any errors caused by assumptions 
in the sectional model. Such adjust- 
ments might be effected automatically 
by successive recalculations of the 
results. 

For integrated control it is conceiv- 
able that both transmission and gather- 
ing calculations could be done with the 
same mathematical model and com- 
puter. However, the complexity of the 
gathering problem might dictate that its 
control be handled separately, the two 
networks being linked together only by 
the input requirements of the transmis- 
sion system. 

Preliminary investigations indicate 
that the gathering problem is one prin- 
cipally of inventory control and could 
be solved by linear programming or re- 
lated techniques. 

A full model describing the pipeline 
as a whole is now being formulated by 
a major pipeline contractor. Results 
have not been published, but it is un- 
derstood that programming the model 
on a large electronic data processor has 
begun. 

Until such models are fully tailored 
for pipeline use, human decisions 
aided by semi-automatic calculations 

would supplant the full automatic 
feature of the computer at the central 


control office. x** 
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COMPLETE SERVICE 


SPECIALLY DEVELOPED 


EQUIPMENT 
EXPERIENCED 


TESTING ENGINEERS 


Call Shreveport 4-2678 


2000 BECK BUILDING 


PRESSURE SERVICE COMPANY 


SHREVEPORT, LOUISIANA 


FOR FURTHER INFORMATION 
ADVERTISED PRODUCTS. SEE READER 
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{rectecs through- 

conduit alignment 
simplifies hot tap- 
ping through this 
22” ASA 600 valve. 


34” full opening } 


high pressure gas 
valve will stay 
bubble-tight under- 


ground —with no . , A 
lubrication or main- ‘ Ease of operation is of prime importance 
tenence. on frequently used manifold installations 


PERFORMANCE in the field 
points up the BIG DIFFERENCE 


—in bubble-tight seal you can check in the line 
wi é : ¥ * * i illustrates typical motor-operated Seal-O-Ring 
— in easier operation with no wedging or jamming Valve application 
— in lower maintenance with no need for lubrication 
— in through-conduit always in line with the line 


Thousands of pipeline, manifold and storage 
installations in gas and liquid services are daily 
adding to the record of performance that makes 
Grove Seal-O-Ring Gate Valves stand out as 
the practical answer to operating problems. If 
you have any doubt, ask men who are using 


: mat s¢ 7 : ya LPG tank-to-pipeline is critical service 
them. It will pay you to specify Grove Seal-O- where it’s well to be able to check seal in 
the line —any time 


Ring Valves with the fabricated steel body 
2” to 36”—in any standard pressure. Call your 
Grove representative or write today for details. 


THE WHOLE VALVE IS RIGHT HERE 





When valve is full open or closed, bubble-tight seals on both sides 

of the gate completely isolate line pressure in the conduit. The 

body, serving merely as framework for operating mechanism and to 

prevent loss of product while gate is in motion, may be drained or - 

vented to atmosphere when gote is open or closed. Integrity of La» Self-cleaning feature is particularly im 
seals can be checked any time by a tell-tale valve on the body portant on crude oil tonk lines 


— +\ 


oS 
Grove SEAL= »9RING Gate Valves 


e « « LOS ANGELES 6 — 2559 w. oimpic sive 


TULSA @ CHICAGO @ NEW YORK © DENVER © ODESSA © FARMINGTON © In Western Conodo: GROVE VALVE LIMITED 
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Moving 


to a 


New 


Address? 


If you are moving or expect 
possibly to move any time 
soon, save the coupon below 
for your convenient change 
of address. It will prevent 
your copy of The Pipeline 
Engineer from being lost or 


misdirected. 


TO: 
The Pipeline Engineer 
P.O. Box 1589 ¢ Dallas 


CHANGE MY ADDRESS, 
beginning with the 


issue 


FROM: 
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FIG. 9. Functional block diagram of control section of master control's central 


sequencer. 


quencer. This electrical input 
may be received from a com- 
puter in future systems, as the 
parallel binary decimal code used 
is compatible with such oper- 
ation. 
Punch a paper tape, which can 
be used as a record of operations, 
record data, and also a log of op- 
erations performed 
Paper tape readers store paper tapes 
on which are punched previously pre- 
pared operation instructions. These in- 
structions may be used intermittently 
with manual operation to relieve the 
operation of routine repetitive work, or 
a long period of operations can be con- 
trolled completely by the paper tapes. 
In operation, the central sequencer re- 
quests each paper tape character when 
required. Fairly elaborate programs 


PERATION 
MPLETE 


NP 


can be worked out using two or more 
tape readers since we have the ability 
to search a tape for particular codes. 

Paper tape punch can punch all op- 
eration steps down on the flexowriter 
or can be called in selectivity to punch 
The punch can be operated “on line” 
while system operations are being per- 
formed, or “off line” to prepare tapes 
for later use without affecting the con- 
trol system while this is being done. 

The master sequencer assures that 
all steps of an operation are done 
properly. Steps needed to perform an 
operation depend on type of operation, 
number of stations and controls in the 
systems, and degree of checking con- 
sidered necessary 

Fig. 8 shows a block diagram of the 
data handling section of the central 
sequencer. Block 1 stores the address 
and operations codes 
Block 2 stores the 
percentage change 
required in differen- 
tial control. It is used 
with block 3 to con- 
trol the width of the 
transmitted raise or 
lower pulse. Block 3 
provides timing 
pulses for differential 
control operation 
Block 4 decodes the 
output of registers in 
block | and selects 
tones for transmis- 
sion. The output is 
also stored in the 
comparator block 6 
for information of 
received tones. Block 
5 contains the tone 
filter generators 
Block 7 stores all 
data to be printed on 
the flexowriter. 

Fig. 9 is a block 





FIG. 10. Functional block diagram of single function remote station diagram of the con- 
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aU d lo ee, 

treasured tradition 

that we work night 
and day to preserve 


. 


STEWART & STEVENSON SERVICES, INC. 


Main Office and Plant 4516 Harrisburg Blvd., Houston 11, Texas 
Phone CApitol 5-534] 
Branches Corpus Christi, Dallas, Lubbock, San Juan, Odessa 
Representatives: San Antonio, Longview, Brownsville, Tyler, Pecos 
Export Room 1405, 74 Trinity Place, New York, N. Y 
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Write 
for 
Bulletin 
PIPELINE 

VENTS 


AND 
MARKERS 


P. O. BOX 276-A 
SHREVEPORT 
LOUISIANA 


Write for 
Specifications Folder 


/LEETeLINE 


WELDING 
FITTINGS 


REDUCERS: Concentric and eccentric. 
Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and 





other alloys. Special lengths and sizes. 


SADDLES: Conventional, and 
for pressure vessel heads. Nozzle 
sizes from ‘4 to 24”. Fleet-Line 
saddles weld neatly into place in 
much less time, and with much 


less welding rod. 


Complete encirclement saddles 


2 a— 
i 


Fast interested service 


Write for Literature 


STEEL FORGINGS, Inc. 


P. O. Box 276A © Shreveport, La. 








trol section of the central sequencer. 
Read in, print, transmit, and receive 
flip-flops (blocks 8 to 11) determine 
the one of four states that the master 
station is in during the operation. Se- 
quence of these states determines op- 
eration of the master station and is 
fixed by input gates to the four con- 
trol flip-flops. Once the equipment is 
in one of the above states, the control 
circuits (blocks 12 to 15) of that par- 
ticular state go through a fixed routine, 
which is ended with a reset pulse to the 
control flip-flop involved. 

Remote station. Remote station 
equipment complement has been de- 
signed to contain as few components as 
possible per function consistent with 
maximum system reliability. 

Fig. 10 is a simplified block diagram 
for a single function at a remote sta- 
tion. Each block within the diagram 
must be set by the previous block be- 
fore it will accept orders from the tone 
equipment. First the three-tone station 
address enters the address decoder. 
This block provides confirmation of 
the address to the master station and 
sets block 2. The two-tone operation 
code then enters block 2, operation 
“confirm” is transmitted, and block 3 
is set. The same two-tone code is re- 
ceived a second time and provides an 
output from block 3. When the opera- 


tion is complete, block 4 returns the 


“function complete” code and resets 
blocks 1, 2, and 3. 


Uses Are Many 

The system is quite flexible. It can 
be assembled in many arrangements to 
provide control systems for: 

a. Gas-gathering fields 

Oil pipelines. 

Power utilities. 
Chemical process plants 
Factory assembly 
Material transfer. 

It combines control data logging. 
alarm reporting, and various pro- 
gramming techniques in a single inte- 
grated system. 

Also, it can be cordinated with mini- 
mum additional equipment into cus- 
tomer computer facilities. 

Transmission speed of this transis- 
torized system is almost entirely de- 
pendent on the characteristics of the 
tone units and the mechanical delays 
introduced by end devices. Applica- 
tions requiring greater speed may be 
handled with only a change in the tone 
equipment. 

Note: This control system ts cur- 
rently in an advanced stage of develop- 
ment by RCA’s Industrial Electronic 
Products advanced development ac- 
tivity. Extensive operational trials in 
the field are contemplated in the near 
future, x** 





Spy Detector 





MODEL 400 


a 





ett 


| monet 200 


QUALITY 
SERVICE 





...our SPY HOLIDAY DETECTORS are as near as your telephone— 
in fact, in emergencies our own plane assures immediate service. 


eS 


Rugged equipment for dependable holiday detection on %” to 36” 
pipe. ..signal—bell, light and spark...unaffected by dew or frost. 


Call, wire or write. 


Pipeline Inspection Co., Inc. 


2104 WYANDOTTE STREET + KANSAS CITY, MISSOURI 


Day Phone: 
BAltimore 1-6036 


Night Phone: 
Hi 4-6745, EM 1-3824 





D-76 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CAR 
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Northwestern Utilities 
To Spend $6,500,000 


The 1958 gas pipeline construction 
program of Northwestern Utilities. 
Ltd., will involve capital expenditures 
of $6,500,000, according to announce- 
ment by General Manager M. E. 
Stewart. The major part of the pro- 
gram, costing $3,820,000, will be the 
main line from the Pembina oil field 
to Edmonton, announced previously. 
Work is now in progress under contract 
to Mannix Company, Ltd. The line will 
carry 65,000,000 cu ft a day of resi- 
due gas now flared in the field, to 
Northwestern's city distribution system 
lines in Edmonton. 

The company also will extend its 
local distribution lines to five towns in 
the southeastern and east central parts 
of Alberta. 


Alberta Gas Gives 
Details on Projects 

Details of its remaining 1958 con- 
tracts have been reported by The Al 
berta Gas Trunk Company, Ltd., fol- 
lowing award of the principal construc- 
tion contract in its current program 
114 miles of 24-in. line running north 
east from the big Pincher Creek gas 
field. 

The next major item involves 50.2 
miles of 34-in. line joining the end of 
the 24-in. line with the present termi- 
nus of the 34-in. main line near Bind 
loss Junction to the east. The second 
big job is 24 miles of 26-in. extending 
northwest from the junction of the 24- 
in. and 34-in. lines, to receive gas from 
the Steveville and Cessford fields 

Two small laterals will be let also 
To tie in the Sibbald field on the east 
ern edge of the province, 11 miles of 
6-in. will be built to join up with the 
present 18-in. main, which runs south 
from the Provost field. The Atlee-Buf- 
falo field will be connected to the 34-in 
main by a short 5-mile 6-in. lateral 
Saskatchewan Closes 
Construction Bids 

Saskatchewan Corporation 


closed bids on April | for the major 
items in its 1958 construction of natu- 


Powe! 


ral gas pipelines 

The largest unit comprises the main 
line from the Steelman oil field, where 
a large residual gas conservation plant 
is being built, to Regina, and an exten- 
sion of the existing main line from 
Moose Jaw to Regina. The first part is 
124 miles of 10-in. and the second 38.2 
miles of 12-in 

The second unit is the main line from 
the Hatton gas field, on the west edge 
of the province, to the Success field, 
where it will tie in with the existing 
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main line. This requires 88 miles of 
14-in. and 3.5 miles of 16-in. 

The third group comprises the gath- 
ering system and the wellhead hook-ups 
for the Hatton field. This includes 5.6 
miles of 8-in., 3.5 miles of 6-in., 2.5 
miles of 4-in. and 13.2 miles of 3-in 

On the Alberta side, SPC is to build 
two more units to provide gathering 


10-in. The second part is the subsidiary 
gathering system, including wellhead 
hook-ups, comprising 3.6 miles of 8-in 
2 miles of 4-in., and 12.5 miles of 3-in 
A single mile of 16-in. pipe also has 
to be laid across the provincial boun 
dary, to satisfy dominion law relating 
to the movement of gas interprovinci- 
ally. This link between the two provin- 


ces will be owned and operated by a 
subsidiary company with a _ federal 
charter. Permission for the transmis 
sion of this gas has been obtained from 
the Board of Transport Commissioners 


facilities in the Many Islands gas field, 


adjacent to and part of the same reser- 
voir as the Hatton field. The first por- 
tion is the main gathering line, contain- 
ing 4.5 miles of 16-in. and 17.5 miles of 


SILENCING 


AT ITS BEST-WITH 
SOMETHING EXTRA 


4 


i ‘ 
7 


Many things affect the design and performance 
of silencing equipment. It takes experience to 
these influencing 


Maxim 


is this: it is based on an evaluation by 


discern, classify and screen 


factors. The “extra” in every installa 
tion 
specialists with unequalled experience in noise 
suppression. 

Add to this basic advantage such other pluses 


as Maxim’s tested and proven principles, the 


new! 


Suide to Maxim Silencers’’ 


most extensive line of silencers, and consistent 
‘ research and development — and you can see 
Send tar peWt etby aon why Maxim silencers are 
widely used throughout industry than any other 


preferred and more 
TTtrTT. ee eee 

make and why you can specify Maxim with 
complete confidence 


SILENCER COMPANY 


Subsidiary of Emhart Manufacturing Company 


88 HOMESTEAD AVENUE, HARTFORD, CONNECTICUT 


THE MAXIM 





WITH THE PIPELINE 
CONTRACTORS 


@ Mannix Company, Ltd., 737 Eighth Ave- 
nue West, Calgary, Alberta. Has 93 miles of 
30-in. for Northern Ontario Pipe Line 
Crown Corporation from a point 30 miles 
west of Hearst running to Kapuskassing, 
Ontario. Right of way clearing is being 
completed and pipe laying is to begin be 
tween May 15 and June 1. Has 50 miles 
additional work for Pembina Pipeline 
Company. This is a continuing contract 


with Pembina, of which 500 miles have 
now been completed since 1954. Has 45 
miles of 16-in. gas transmission line from 
Pembina field to Calmar, Alberta, and 47 
miles of 4 to 16-in. gas gathering lines in 
Pembina field for Northwestern Utilities, 
Lid.; one 16-in. river crossing of the North 
Saskatchewan River is included in this 
project. 





WALKE 


New Model 100 mi 


Centrifuge 


weather 


Closure. 





ovAlir, 


New 
Model CB 
Clear Barrel 


Séayict 





FOR FURTHER 
ADVERTISED PRODUCTS 


sion Trip Rod 


GAUGING 
EQUIPMENT 


Designed to Serve You Better! 


Model 12.5 Mark 1! 


WALKER CENTRIFUGES 


Model 100 ml for two-100 ml ASTM Pear shaped test tubes, and Model 12.5 
Mark | for four 12.5 ml API test tubes, are Combination Preheater and Heated 
Accurate, Economical, Efficient, Convenient. 6 to 12 Volt Model. 


Preheats samples; keeps samples hot during the spinning period regardless of 


WALKER-TULSA OIL THIEFS 


Metal and Clear Barrel 


(Model CB) 


Both Models Contain all operating features of Walker 
Oil Thiefs. Simple Operation. Single Trippage, Exten- 
Rugged Construction. Positive Valve 


Gaugers Aluminum Equipment Case 


W.L. Walken Co. 


Phone Diamond 3-8241 
1009 South Main Tulsa, Oklahoma 


Everything The Gauger Needs From One Dependable Source 


INFORMATION ON 


SEE READER SERVICE CARD 


@ Canadian River Construction, 580 Hornby 
Street, Vancouver, British Columbia. Has con 
tract on Spread Y, containing 91.3 miles 
of 30-in. gas line from Longlac to MP 
584.8 at the east bank of the Shekak River 
for Northern Ontario Pipe Line Crown 
Corporation. 


@ Piggott Construction, Ltd, Calgary, Can- 
ada. For Interprovincial Pipe Line Com 
pany, 82 miles of 24-in. loops in Alberta 
and Saskatchewan. For Alberta Gas 
Trunk Line Company, 145 miles of 24-in 
from Pincher Creek field to Princess Junc 
tion, Alberta. 


@ Dutton-Williams Brothers, Lid., North Co- 
nadian Oil Building, Calgary, Alberta. Has 
57 miles of 30-in. line for Trans-Canada 
Pipe Line. Has contract for 80 miles of 
gathering lines for Westcoast Transmission 
Company’s natural gas grid system in the 
Peace River region; plans call for laying 
some 20-in. as an extension to the main 
line and also smaller diameter lines down 
to 6-in. for the Blueberry field 


@ C. P. Bartley & Son Pipe Line Construction, 
P. O. Box 616, Tioga, North Dakota. Has 
121 miles of 2 through 12-in. gas gather 
ing extensions for Signal Oil & Gas Com 
pany in the Newton, North Dakota. area 


@ G.E.T. Construction, Inc., 435 S. 116th 
St., Milwaukee, Wisconsin. Has 46 miles of 
24-in. loops in Wisconsin and Illinois for 
Michigan Wisconsin Pipe Line Company 


@ Four Way Company, Farmington Hwy., 
Aztec, New Mexico. Has contract to lay 
16-in. line for Texas-New Mexico Pipeline 
Company, for a distance of 150 miles 
southeast from the Aneth field in South 
east Utah 


@ Brown & Root, inc., 4100 Clinton Drive, 
Houston, Texas. Has contract with Texas 
Eastern Transmission Corporation to fur 
nish field supervision for construction of 
626 miles of 30-in. loops along the com 
pany’s line between Beaumont, Texas 
and Uniontown, Pennsylvania 


@ F. E. Shaw, Lid., 530 S$. Vidal Street, 
Sarnia, Ontario. Has 40 miles of 6 to 10-in 
line for Dominion Natural Gas Company 
Ltd., in the Brantford, St. Catharines 
and St. Thomas districts. Has 67 miles 
of 6 to 20-in. transmission lines for Unior 
Gas Company, Chatam, Ontario, to 
Dawn, London, St. Marys, Stratford 
Kitchener and Guelph 


@ Lone Star Pipe Line Constructors, Inc 
10301 Shady Trail, Dallas, Texas. Has 143 
miles of 20-in. crude line between Teagu 
and Houston, Texas, for Sinclair Pipe 
Line Company. 


@ Oklahoma Pipe Line Constructors, P. O. Box 
13227, Dallas 20, Texas. Has 100 miles of 
30-in. for Creole Petroleum Corporation 
between Temblador and Caripito, Vene 
zuela; this is the company’s first Vene 
zuelan venture since 1944. Has 50 miles of 
22-in. loops for Portland Pipe Line Co: 
poration and Montreal Pipe Line Com 
pany; 39 miles in U. S. and 11 miles in 
Canada. Has 90 miles of 30-in. (Known as 
Spread 14) for Trans-Canada Pipe Lines 
Ltd., from Toronto, Ontario, northward 


@ Williams Brothers Company, National 
Bank of Tulsa Bidg., Tulsa, Oklahoma. Has 
212.5 miles 20-in. crude line for Socony 
Mobil Oil Company de Venezuela. Line 
will extend from San Silvestre field to 
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How it’s possible to save more than 
$5,000 a mile with Armco Line Pipe 


Armco Line Pipe offers you an 
opportunity for real savings in 
the face of rising costs. For ex- 
ample, suppose your pipe line 
calls for 16-inch-diameter steel 
pipe with .172-inch minimum 
wall thickness. You will find 
that .250-inch is the nearest 
wall thickness available from 
most suppliers. But Armco’s 
132 different diameter-wall 
thickness combinations make 
it possible for you to meet your 
needs exactly—without pay- 
ing for steel you don’t need. 


Savings with Armco Pipe in this ex- 
ample—more than $5,000 a mile. 


This is just one of the ways 
you can save with Armco Pipe. 
Let us know your specific re- 
quirements and we'll provide 
helpful, authoritative informa- 
tion. The coupon below will 
bring you prices and delivery 
time for Armco Pipe. Armco 
Drainage & Metal Products, 
Inc., Welded Pipe Sales Divi- 
sion, 4918 Curtis Street, Mid- 
dletown, Ohio. 201 KOME 
Building, Tulsa, Oklahoma. 
Subsidiary of Armco Steel 
Corporation. Export: The 
Armco International Corpora- 


tion. 


Use Armco Welded Stee! Pipe to meet your requirements in the Natural Gasoline and Natura 
Divisions, and wherever else you need dependable line pipe 


Armco Drainage & Metal Products, Inc. 
4918 Curtis Street, Middletown, Ohio 
Send me price and delivery information on Armco Line Pipe 


Diameters Wall thickness Quantity 
Name Title 


Organization 


Street 


ARMCO WELDED STEEL 
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YOU'RE THE 


BIG 


FROG 


IN OUR POND! 


les better to be a BIG 
frog in a little pond than a LITTLE 


frog in a big pond. 


We have no unimportant custom- 
ers, whose orders stand by while 
bigger accounts get service pref- 


erence. Yet we're 
handle any job. 


big enough to 


Do business where your business 
is important. For pipe, casing, pipe- 
line supplies, pontoons, piling, field 


welding ... 


call on KANE... and 


get “big frog" attention — every 


time. 


for every purpose 


Convenient loca- 
tion for prompt 
delivery in the 
Gulf, or to any 
major oilfield. 


BOILER WORKS, INC. 


1 2714 


Phone SO3-240!1 H 


ralve 


Texa 


stor 


FOR FURTHER 





Contractors 


Puerto Cabello on the Caribbean Coast 
For Laurel Pipe Line Company, 10€ miles 
of 14-in. from Aliquippa station, Pennsyl 
vania, to Cleveland, Ohio 





@ Hunsaker Trucking Contractor, Inc., P. O 
Box 97, Carrollton, Texas. Has stringing con- 
tract for 90 miles of 16-in. line between 
DeLeon and Hawley, Texas, for Humble 
Pipe Line Company. 


@ Houston Contracting Company, 2807 Buf- 
falo Speedway, Houston 6, Texas. Has ap- 
proximately 20 miles of 12-in. natural gas 
line for United Gas Pipe Line Company 
near Moss Point, Louisiana. Has approxi- 
mately 43 miles of 12-in. and smaller 
natural gas line for Southern Natural Gas 
Company southeast of New Orleans, 
Louisiana; this is a lay barge and quarter 
boat operation. 


@ O. R. Burden Construction Corporation, Box 
5216, Tulsa, Oklahoma. Has 90 miles of 
16-in. for Humble Pipe Line Company 
from Humble’s Comyn station in Coman- 
che County to its Hawley station in Jones 
County, Texas 


@ E. K. Aldridge & Sons, Inc., Box 1324, 
Athens, Georgia. Has 60 miles of % to 4-in. 
line from Reform to Vernon, Alabama, 
for Lamar County Natural Gas Authority. 


@ Collins Construction Company, P. O. Box 
86, Port Lavaca, Texas. Has 26 miles off- 
shore trenching for the CATC Group 
from Grand Isle, Louisiana, to a point 26 
miles out into the Gulf of Mexico. Marine 
Gathering Corporation is the prime con- 
tractor, and Collins is burying the line 
being laid by Marine Gathering’s pipeline 
barge. Has trenching contract for 57 miles 
of 12 to 26-in. lines running from shore 
to offshore facilities at Cameron, Louisi- 
ana, for Tennessee Gas Transmission. Has 


contract with Accra-Mobil Overseas Oil 
Company for 11,500 ft of 12-in. sea-load- 
ing line from shore at Accra, Ghana ( Af- 
rica) to a depth of 50 ft. Also has 32,000 
ft of 24 and 12-in. sea-loading line for 
American Independent Oil Company at 
Kuwait into the Persian Gulf. Has trench- 
ing contract with Commonwealth Oil 
Company for 10.6 miles of 12-in. offshore 
line in West Delta block in Gulf of 
Mexico. 

@ Western Pipe Line, Inc., 1011 San Jacinto, 
Austin 66, Texas. Has 94 miles of 30-in. for 
Northern Ontario Pipe Line Crown Cor- 
poration between Hawk Lake and Hynde 
man, Ontario. 


@ Majestic Contractors Limited, 408 Royal 
Trust Building, Edmonton, Alberta. Has con- 
tract for the 70.9 miles, 30-in. Spread X 
of Northern Ontario Pipeline between 
Beardmore to Longlac, Ontario. Has un- 
determined amount of gathering system 
for Producers Pipeline Ltd. in the Esta- 
van, Saskatchewan, area. Has contract to 
lay city distribution system in Cooksville, 
Ontario, for Consumer Gas Company. 
Has city distribution system in Guelph, 
Ontario, for Union Gas of Canada. Has 
contract for testing Trans-Canada Pipe- 
line’s line from Alberta to Winnipeg, 
Manitoba. 


@ Halimac Construction Company, 3701 Buf- 
falo Drive, Houston, Texas. Has undeter- 
mined amount of various size pipe to lay 
for Pacific Northwest Pipeline Company 
for gathering system in Four Corners area. 
Also has undetermined amount of gather- 
ing system line for El Paso Natural Gas 
Company in the Four Corners area. 


@ Vaughn and Taylor Construction Company, 
Inc., P. O. Box 3266, Odessa, Texas. Has 


“YARD 
WORK” 
done 
the 
easy 


way... 


H&M pipe beveling machines mean 
speed and accuracy on ANY size of pipe! 


H&M Pipe Cutting and Beveling Machines offer the easiest, quickest 


ind most efficient solution to 
intrained operators 


preparing pipe for welding, even by 


One man can handle and operate any size H&M machine — any 


of the 7 


only a few minutes of instruction 


cuts or bevels every time. 


H&M models handling from 11/,” 


to 36” pipe — after 
and be assured of perfect 


The split-horseshoe gear of H&M machines, plus their extreme 


lightweight, permits the operator to slip them easily over the next 
section of pipe and within a matter of minutes the cut or bevel is 


finished, accurate and true 


PIPE BEVELING MACHINE COMPANY 


311 E. Third Se. 


INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARC 


Diamond 3-024! 
TULSA, OKLAHOMA 
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Contractors 


contract for 48 miles of 8, 6, and 4-in. 
line between Kermit and Goldsmith, 
Texas, for El Paso Natural Gas Company 





@ Missouri Valley Dredging Company, 
1331 South 20th Street, Omaha, Nebraska. 
Has 5.6 miles of 24-in. for Laurel Pipe 
Line Company from Eagle Point, New 
York, to west bank of Delaware River 
including the river crossing. Also 20 miles 
of 24-in. from that point to Booth station 
site in Delaware County, Pennsylvania. 


@ Engineers Limited Pipeline Company, 
225 Bush Street, San Francisco. Has 106 
mules ot 24-in. tor Laurel Pipe Line Com- 
pany from Booth station, Delaware 
County, Pennsylvania, to Mechanicsburg. 


@ Fulton Banister, Ltd., 625 Northern Hard- 
ware Building, Ed ton, Alberta. Has 1U0 
mules Of id-in. tor Alberta Gas lrunk 
Line Company, Lid., trom Burstall at the 
Alberta border to Provost, Alberta. Also 
has 22 miles of gas gathering line in the 
Provost field for Provo Gas Producers, 
Lid., consisting of constructing gathering 
system and wellhead tie-ins—3 to 12-in. 
pipe; this gas to be fed to Alberta Gas 
frunk Lines. 





@ Banister Construction, Lid., 625 Northern 
Hardware Bidg., Edmonton, Alberta. Has un- 
determined amount ot 2 to 6-in. exien- 
sions to existing systems in cities and 
towns in Saskatchewan, plus approxi- 
mately 500U consumer service connec- 
tions, for Saskatchewan Power Corpora- 
tion. Has conuact tor construcuon of 
transmission and distribution system in 
the town of Wilkie, Saskatchewan, for the 
Saskatchewan Power Corporation. 


@ Panama inc., 1418 Melrose Bivd., Hous- 
ton, Texas. Has contract for 362 miles of 
lo-in. for the / eras-New Mexico Pipeline 
Company from Jal, New Mexico, north- 
wesiward. Has 193 miles of 4 to 24-in. line 
in Mocane and Laverne, Oklahoma, fields 
for Colorado Interstate Gas Company. 
For Laurel Pipe Line Company, 78 miles 
of 20-in. from Mechanicsburg, Pennsyl- 
vania, to Duncansville, 118 miles of 18- 
in. from the latter point to Aliquippa sta- 
tion, Pennsylvania. 


@ Morrison-Shivers, Lid., Box 1076, Austin, 
Texas. Has 48 miles of 30-in. for Northern 
Ontario Pipe Line Crown Corporation be- 
tween Nipigon and Beardmore. Also has 
62 miles of 30-in. for Trans-Canada Pipe 
Lines at North Bay, Ontario. 





How did the 
Oil Industry 
Fare in 1957? 
What’s Coming in 1958? 
See page A-17 
for 
Round-Up of 
Annual Report 
Statistics 


by Ernestine Adams 
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PUT 

YOUR TANK FARM 
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TELEMETERING for remotely indicating: 
Liquid Level to 4" increments 
Temperature from spot or averaging temperature bulbs 
Positive Displacement meters 


Alarm —visual and audible signals — for Hi-Low Liquid level 
and malfunction of valves, motors,etc 


*Specific Gravity 
*Pressure 
ADDITIONAL FEATURES INCLUDE: 
: Fingertip Control of electric motor or solenoid operated valves, etc. 


Automatic Tank Scanning at predetermined intervals for liquid 
level and temperature. 


Receiver Output suitable for automatic data logging equipment 


*T hese two items are available on special order only and 
indicate the versatility of the Pulse Code Telemetering Systems 
Write for Bulletin CP-3012 on “Varec” PULSE CODE Telemetering 


THE VAPOR RECOVERY SYSTEMS COMPANY 


Compton, California, U.S.A 961-26 


Cable Address 
VAREC COMPTON CALIF. (U.S.A.) All Codes 


D-81 





El Paso Asks More But Gets $138.5 Million OK Southern Natural Files Two. 
lhe Federal Power Commission has Southern California Gas Company and Requests Totaling $40 Million 
authorized El Paso Natural Gas Com Southern Counties Gas Company, an Iwo applications by Southern Nat- 
pany to construct pipeline facilities additional 75,000,000 cu ft daily to ural Gas Company asking to construct 
estimated to cost a total of $138,500, Pacific Gas & Electric Company, and and operate natural gas pipeline facili- 
000 to enable it to supply an additional an additional 35,000,000 cu ft per day ties in Louisiana costing approximately 
185,000,000 cu ft of natural gas per to existing Customers in Arizona, prin 340,000,000, have been filed with the 
day to existing customers in Arizona cipally in Yuma. Federal Power Commission. 
and California. The other application (Docket G-12.- Southern proposes to construct about 
The commission acted on two appli- 580), which was approved only inso- 136.8 miles of 24 and 26-in. pipeline, 
cations, but in one it approved only far as the field facilities are concerned, about 215.5 miles of various diameter 
the facilities necessary to connect new involves also the construction of main supply lines, 3650 additional compres- 
sources of gas supply. This proceeding line facilities to supply up to 100,000,- sor hp to its White Castle and Toca 
was remanded to an FPC presiding 000 cu ft daily to a new customer, stations, about 7.19 miles of 20-in. line 
examiner for decision to determine, Southern California Edison Company, loops, 660 additional compressor hp 
among other things, El Paso’s ability for use in its steam electric power at its Franklinton station, and 23 mea- 
to supply natural gas for the service plants in the Los Angeles area. The suring stations. 
proposed in that application. field facilities authorized by the com- The facilities would be extensions 
The first application (Docket G-11, mission are estimated to cost approx! and loopings of the company’s south 
797), which was approved in its en- mately $31,438,000, out of the total Louisiana supply system, designed to 
tirety, includes the construction of 216 estimated project cost of about $55,- increase capacity into the Pickens and 
miles of main line, 58,900 hp in com- 502,000. The field facilities include Gwinville (Mississippi) station. South- 
pressor capacity, and field facilities about 266 miles of pipeline, 8920 hp in ern estimates the increase in capacity 
consisting of 533 miles of line and 27, compressor capacity, and dehydration, at about 298,030,000 cu ft per day 
850 compressor hp, located in Arizona, metering, and other equipment. The Proposed facilities would be used to 
Texas, and New Mexico. These facili- main line facilities involved in this meet current obligations to existing 
ties, estimated to cost $107,100,000, project include 126 miles of pipeline customers. Consolidated with South- 
will be used to supply an additional 75,- and additional compressor horsepower ern’s application were 11 by producers 
000,000 cu ft of gas per day jointly to at new and existing stations asking authority to sell gas 


Transwestern Start Planned for This Year 
Transwestern Pipeline Company on April 15 filed applica- 
tion for a certificate of public convenience and necessity with 
the Federal Power Commission to authorize Transwestern to 
build a 1305-mile pipeline transmission system from the natu- 
ral gas producing areas of West Texas and the Texas-Okla- 
homa Panhandle to the California-Arizona border 
The $193,000,000 project will enable Transwestern to de 
liver upon certification and completion of the line an annual 
daily average of 350,000,000 cu ft of 700-psi pressure gas to 
its terminal on the Colorado River at Topock, Arizona. 
Transwestern’s sole customer will be Pacific Lighting Gas 
Supply Company 
John R. McMillan, Transwestern president, and Mills Cox, 
executive vice president, stated that the company is hopeful 
of early certification so that actual construction may begin 
before year end. It is anticipated, they said, that gas delivery 
will begin through the vast system by the middle of 1959. 
M & M BLOG Transwestern, according to McMillan, eventually expects 
to increase its installed compressor horsepower from 52,000, 
initially required, to 125,000 hp to accommodate a future de- 
mand for 640,000,000 cu ft per day, and Pacific will have the 
right of first refusal of the added supply 
For the 670 miles of its main line, from Roswell, New 
Mexico, to Topock, Transwestern will utilize high grade 30-in, 
diam steel pipe that can withstand higher operating pressures 
than any of the present gas transmission lines, McMillan said 
Weighing 315 tons per mile, the pipe has a yield of 56,000 psi 


HOUSTO 


Iwo main 24-in. laterals of the Transwestern system will 
converge at Roswell 

Six automatically-operated, engine-driven rotary compres- 
sor stations will be situated at strategic points along the pipe- 
line to receive gas at 725 psi and boost it with a 1.37 compres- 
sion ratio to 1000 psi 
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NGPL Project Delayed by 
Memphis Case to Go Ahead 


It appears that Natural Gas Pipeline 
of America will now proceed with a 
part of the expansion plans that have 
been held in abeyance as a result of 
the Memphis Decision. Two things 
have happened: 

1. NGPL has reached agreement 
with its customers on rate settlements, 
and has filed new rates with FPC that, 
if approved, will result in the refund- 
ing of more than $10,000,000, plus 
interest. This will clear up financial 
uncertainties that have made it diffi- 
cult to finance expansion 

2. As a consequence, NGPL has 
filed with the Federal Power Commis- 
sion an application to construct a 242- 
mile, 36-in. line between Beatrice, 
Nebraska, and Joliet, Illinois, and 258 
miles of 36-in. and 21 miles of 26-in. 
between the Texas Panhandle and Bea- 
trice. These facilities would increase 
capacity by 185,000,000 cu ft a day 
and would cost approximately $87,- 
000,000. Still pending is an application 
for NGPL to deliver an additional 
485,000,000 cu ft a day. 

The project is a revision of an ex- 
pansion plan approved in April 1957, 
which included constructing a line 
from North Texas through southern 
and southwestern Oklahoma to the 
Texas Panhandle. This line was put 
in operation last December 

If authorization is granted for the 
185,000,000 cu ft project not later 
than May |, NGPL will be able to 
complete the facilities for gas to be 
available to consumers by January 1, 
1959, officials say. 


Buckeye to Extend 


System to Utica 

The Buckeye Pipe Line Company 
announces the extension of its eastern 
products pipeline system to Utica, New 
York. 

The company’s eastern products 
system began operations in 1953 and 
extends 371 miles from the refineries 
and deep water terminals in New Jer- 
sey to marketing areas in Pennsylvania 
and New York. Originating in Linden, 
New Jersey, and running westward to 
Macungie (near Allentown, Pennsyl- 
vania), thence north into New York 
State, the line provides transportation 
for petroleum products to Allentown, 
Scranton, Wilkes-Barre, Binghamton, 
Syracuse, Waterloo, Geneva, Roches- 
ter, and Buffalo. 

Proposed expansion plans call for 
the construction of 50 miles of 10-in 
pipeline from a point just north of 
Syracuse, New York, to existing ship- 
per terminals at Utica, New York 
Work on this line is to start this spring 
and is scheduled for completion in 
September. 
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To the Ditch 
in Time! 


One of the most important factors in a successful pipe line 
job is the timing. If your pipe does not arrive at the ditch 


on schedule, the entire job is delayed and costs mount. 


At SPI, everyone in the organization is trained to complete 
your coating and wrapping in accordance with your specifi 
cations, in time for all shipments to be made as requested 


by you. 


Count on SPI to ship your pipe where you want it, when you 
want it. “To the ditch in time” is more important than a 


stitch in time. 


pal de)iici | 
FREIGHT 
RATES AT 
THE ST. LOUIS 
GATEWAY 


standard pipeprotection inc. 
3000 SOUTH BRENTWOOD BLVD.« ST. LOUIS 17, MISSOURI 
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Projects 


FPC Passes Favorably 
On Four Proposals 

The Federal Power Commission has 
issued orders authorizing the construc 
tion and operation of natural gas facili- 
ties by four pipeline companies at a 
combined cost of approximately $6,- 
092,600. The proposals are not related 

Companies receiving the authoriza- 
tions are: Kentucky Gas Transmission 
Corporation, Charleston, West Vir- 
ginia; Gulf Interstate Gas Company, 
Houston, Texas; The Manufacturers 
Light and Heat Company, Pittsburgh, 
Pennsylvania; and Lone Star Gas Com- 
pany, Dallas, Texas. 


Kentucky Gas was authorized 
(G-13,667) to construct about 20.5 
miles of 26-in. transmission line paral 
lel to its existing 20 and 24-in. lines 
extending from its Foster regulating 
station in Bracken County, Kentucky 
northwesterly to its Cold Springs meas 
uring station in Campbell, Kentucky, 
opposite Cincinnati, Ohio. The esti- 
mated cost of the proposed line is about 
$2,191,400. 

In another order, Gulf Interstate was 
authorized (G-13,648) to construct 
approximately $2,000,000 of natural 
gas facilities during 1958 to enable it 
to take into its system natural gas that 


PLASTIC COATING 


HOLIDAY 
DETECTOR 


DEPENDABLE, SAFE ON 
WRAPPINGS 
This detector will locate pin-holes 
and bare spots in plastic tape appli- 
cations such as polyethylene, etc. 


) ECONOMICAL, 
' HIGHLY PORTABLE, 
FIELD INSTRUMENT 
FOR USE IN TAPE 
COATING HOLIDAY 
aiiesle). | 


United Fuel Gas Company will pur- 
chase from producers in the general 
area of Gulf Interstate’s system for 
redelivery at Means and Leach, Ken- 
tucky. The FPC limited the cost of any 
individual project constructed under 
the budget-type authorization to a max- 
imum of $200,000 

Manufacturers, in a third order, was 
authorized (G-12,155) to construct 
natural gas facilities at an estimated 
cost of about $1,160,300, and to aban- 
don certain other facilities, in Ohio 
and West Virginia. Manufacturers pro- 
poses to construct about 21.24 miles 
of various diameter transmission pipe- 
line; 0.23 of a mile of 16-in. river 
crossing; and a metering and regulat- 
ing station to serve Olin Mathieson 
Chemical Corporation’s aluminum 
plant located near Buck Hill Bottom, 
Monroe County, Ohio. 

Ihe commission authorized Manu- 
facturers to abandon approximately 
13.74 miles of small diameter trans- 
mission line that will not be required 
when the proposed lines are in opera- 
tion. The line will be abandoned in 
place at an estimated cost of $600. 

The FPC’s fourth order authorized 
Lone Star to construct storage facili- 
ties in the Ambassador field, Clay 
County, Texas, a small, partially de- 
pleted oil field, presently traversed by 
Lone Star’s pipeline system. Lone Star 
will construct a compressor station, in- 
jection and withdrawal system, and 
other appurtenant facilities at an esti- 
mated cost of about $740,900. 

In its application, Lone Star said the 
working storage capacity will be about 
1,566,525,000 cu ft with an injection 
rate of about 6,000,000 cu ft per day 
and a withdrawal rate of approxi- 
mately 50,000,000 cu ft daily, limited 
by a peak day pipeline capacity of 
about 24,000,000 cu ft. 


Northern Natural Files 


EASILY PORTABLE 
Hand-held instrument weighs but 354- 
lb. Easily inspects applications on field 
joints, service tees, valves and fittings 
Not recommended for pipelines. 


For New Construction 
Northern Natural Gas Company has 
filed an application with the Federal 
Power Commission to meet the requests 
niin ieee of its presently connected communi- 
When the low energy spark locates a perfor- a wl page a me 
ae orp ee ee The new construction would include 
nan teneietal pot nae case and handle approximately 57 miles of 30-in. — 
line loop additions, four miles of 10-in 
SRICSNS-AUSSER MSCINSSES branch line additions, and compressor 
Pliable silicone-rubber electrode 342-in. wide can’t additions totaling 8000 hp. Estimated 
injure wrappings yet conforms to surface contours, : C ’ 
gives accurate check. Other width electrodes avail. Cost of the additional facilities would 
be about $7,750,000. 
06-0 GETESISR COMPLETE CONCIIETS SP: An application filed by Northern in 
Detector in plastic case with 6-volt, dry-cell battery january coverine service to present 
Electrode assembly with 34%-in. wide silicone-rubber . . 
blade. Ground wire cable 4-ft. long. Carrying case customers, as well as new communities, 
} was returned to the company by the 
commission, which, in effect, stated 
that certain phases of the 1958 appli- 
cation could not be considered until a 
decision on the 1957 application, is 
finally determined 


Write for literature . . . 


TINKER & RASOR 


SAN GABRIEL, CALIFORNIA ATlantic 7-7942 


417 AGOSTINO ROAD, P.O. BOX 281 


D-84 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV E ARI 
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Oklahoma-Missouri Gas 
Project Is Reorganized 
The proposed 500-mile gas line from 
Oklahoma through Missouri to the St. 
Louis area has entered a new phase. 
The Mook! Chemical and Gas Corpo- 
ration and Missouri Transportation 
Corporation have been absorbed by a 
new company known as the Oklahoma- 
Missouri Gas Transmission Company. 
Purchase contracts are now being 
made and an Oklahoma City engineer- 
ing firm employed to study gas re- 
serves, according to M. F, Sullivan, 
president of the transmission company. 
Application has not yet been made to 
the Federal Power Commission. 
Tentative plans are for a 24-in. sys- 
tem having a capacity of 350,000,000 
cu ft a day. It would extend from the 
Bradley district of Oklahoma north- 
east through Cleveland, Pottawatomie, 
Okfuskee, Okmulgee, Muskogee, Wag- 
oner, Cherokee, and Delaware coun- 
ties, leaving the state at a point just 
north of Jay. In Missouri the line would 
serve Rolla and Webster Groves, the 
latter a surburb of St. Louis. 
Oklahoma-Missouri Gas Transmis- 
sion Company is owned by the Alaska 
Juneau Gold Mining Company. 


New Tie-in Approved 
For Gathering Company 

Application, by Tensas Gas Gather- 
ing Corporation, Shreveport, Louisi- 
ana, for authority to construct natural 
gas pipeline facilities in Mississippi and 
Louisiana, has been approved by the 
Federal Power Commission. 

Tensas proposes to construct and 
operate approximately 36.61 miles of 
pipeline, varying from 2 to 8 in. in 
diameter, extending from the Rodney 
field in Mississippi westerly across the 
Mississippi River to a connection with 
an existing pipeline in Tensas Parish 
owned by Olin Gas Transmission Com- 
pany, Monroe, Louisiana. Tensas also 
proposes to build three compressor 
stations and field boosters having a 
total of 2000 hp in the North Locust 
Ridge field, South Locust Ridge field, 
and Lake St. John field, in Tensas and 
Concordia parishes, Louisiana. Cost of 
the proposed project is about $855,400. 

Olin has filed an application seeking 
authority to construct a line tap and 
measuring station to purchase and re- 
ceive natural gas from Tensas (G-13, 
589). Olin also filed an application 
(G-13,666) seeking authority to con- 
struct about 4.7 miles of 8-in. line to 
enable it to sell up to 10,000 cu ft per 
day to Crown Zellerbach Corporation 
for use as fuel in the proposed St. 
Francisville Paper Company mill. The 
cost of the two proposals is approxi- 
mately $190,550 
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SCRAPER CUPS 


SETTING N E WSTANDARDS FOR THE INDUSTRY 


MALONEY SCRAPER CUPS have long set the Standard for the 
Industry. Now a new improved Maloney Cup is setting New 
standards. Available immediately from stock in a full range 
of sizes from two inch through 36 inch. 

The New design is tough, long wearing, and flexible. Out- 
of-round or varying weight pipe can be accommodated with 
equal ease, and the design assures full sealing area through- 


out the full life of the cup. 
Ideal for on-stream pigging, 
clean-out service, hydrostati 
testing, water or product re- 
moval, etc., the Scraper Cups 
are designed, compounded and 
molded entirely by the Maloney 
Company. Scraper Discs are also 
available manufactured with the 
same standards in sizes from 
four through twenty inches. 


HOUSTON ¢ TULSA « 


NEW DESIGN 


A USER'S REPORT ON MALONEY 
SCRAPER CUPS 


“... The cups, as redesigned, are doing an 
extremely good “‘wiping job” reducing squee 
gee runs required after hydrostatic testing to 
a minimum. The wearing quality of the cups 
seems to be very good 


As final “‘proof of the pudding,” we 
have not had any dewpoint problems after 
placing lines constructed and hydrostatically 
tested in service during this year’s con 
struction . 


Chief Pipe Line Engineer 
Major Pipe Line 
Transmission Company 





— 4 





LOS ANGELES « 


PITTSBURGH 


Or Call Your Maloney Distributor 


OR FURTHER INFORMATION 


ADVERTISED PRODI 


TS. SEE READER SERV 
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For more aieneation on Nome described 


* machinery e supplies e* services here in brief, use the handy reply card 
and circle the corresponding numbers 


Internal Hydraulic Line-up 


This clamp was recently built to han 
die 55-in. pipe such as shown in this i 
photo. Average size man, inspecting this 
new Crose product, helps to show the 
giant-size dimensions of this clamp and 
its heavy construction 

Crose designed and built it for special 
pipeline project, but makes smaller hy 
draulic type clamps for more conven 
tional sizes of pipe. M. J. Crose Man 
facturing Company 

Circle number (81) on reply card 


Building Block Switches 


A new series of modular-mount lighted 
pushbutton switches—designed for easy 
mounting and uniform, modern appear 
ance has been introduced by Micro 
Switch. Switch assemblies are available 
in 3 models—a light-force, a positive 
touch-feedback and an alternate-action 
design. Two-, three- and four-pole switcl 
ing assemblies are available in the light 
force and positive touch-feedback de 
signs. Two-pole double-throw circuitry is 
provided in the alternate-action switcl 

The switches (known as Series 100PB) 
which bring new styling and ease of in 
Stallation to panels, mount end-to-end in 
rectangular slots. Micro Swit a 
sion of Minneapolis-Honeywell Res 
Company 

Circle number (82) on reply card 





M. J. Crose Manufacturing Company announces this is the largest internal hydraulic line-up 
clamp built to date. 














MOLE 


Pipeline 
Cleaner 


The Oil Industry‘s 
Oldest 


Engineering Publication 





It The Petroleum Engineer, read and 
relied upon by operating men throughout 
the U.S. and sixty-seven foreign countries Bob Wagner supervises 
The specialized editions of Drilling and 
Producing, Refining and Petrochemical all Somervilie work 
Oil and Gas Pipelining and the Manage In the U. S. and Canada 
ment Edition’s all-industry coverage are 
prepared especially for operating men Assigned as head of all super- 

Scan carefully the copy in your hands visory work for Somerville, 
note the calibre and “personal assist Bob gives customers the benefit f ° 

a Poon r or BETTER cleaning of 

wnce” value of its contents of his more than 20 years of g 


Subscribe today at the low industry practical field experience. 
rates of $3 0 year or 96 for 3 years for dines CRUDE LINES 
either Drilling and Producing, Oil and From cat driving to pipeline 


Gas Pipelining or Refining and Petro work in the Armed Forces, Bob PRODUCT LINES 


chemical editions. Management Edition has both the know-how and the 


rates are $8 a year or $18 for 3 year 2 “he Tree " A a 
executive ability to get your NATURAL GAS LINES 


next job done right. 


ie Dosvoieum ene WEEE FOR DETAILS WRITE 
Liu TOU EL? Ada, /\ Michigan 











Pipeline Cleaners Co. 






































P.O. BOX 1589 DALLAS 21, TEXAS SIGN or < SSATISFACTION <r 
\ ap / or adison, lowa 
TRANSMISSION VY DISTRIBUTION 
LINES SYSTEMS 
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New Equipment 





Holiday Detector for 
Plastic Tape 


A new lightweight, economical Holi 
day detector for testing the continuity of 
plastic tape applications is being offered 
Designated as their Model LS-1 this de- 
tector was developed particularly for the 
electrical inspection of plastic tapes when 
such material is used for wrapping field 
joints, service tees, risers, and similar 
coating applications 





The detector operates from a simple 
lantern type, dry cell battery through a 
detachable fiberglass reinforced, electri- 
cally conductive, silicone rubber elec 
trode. The unit is housed in a strong, 
moulded plastic case with plastic handle 
Holidays, breaks, or weak spots in the 
wrapping are signalled by an audio sys 
tem. Tinker & Rasor 

Circle number (83) on reply card 


Fresh Water Still 


A new portable water still that pro 
duces drinking water without operating 
expense has been announced by Engineer 
ing Controls. The stills are custom de 
Signed for each installation. Capacity of 
the still depends primarily on the user's 
requirements; as much as several hundred 
gallons of clear, fresh drinking water can 
be produced each hour. Engineering Con 
trols, In 

Circle number (84) on reply card 


High-Speed Synchronous 
Generator 


Redesign of its high-speed synchronous 
generators in single bearing units for 
internal combustion engines, close-cou 
pled to standard SAE flanges, or in 2 
bearing units for belt drives or direct con- 
nection has been announced by Allis 
Chalmers 





Available in tings from 30 through 
iSO kw at PRo¢ TPM and S50 through 300 
kw at 1200 "Pm, the high-speed syn 
chronous ge&t itors feature an improved 
exciter loc'€4 inboard of the bearing to 
provide shorter, lighter, more compact 
mi chia {/lis-Chalmers Mfg. Company 

le number (85) on reply card 
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Tandem Self-Loading Float 








LELAND 
TRUCK 
BODIES 


“Packaged Unit” All-purpose Body 






Tandem Pole Trailer 





Self-Loading Float 
Pole Trailer Semi-Trailer 

















In the race to beat cost on constr I 
and maintenance, Leland c ntinues i lead 
ne t ) 


ucKing industry in de a endal ility, pel 


Leland's “Packaged | Unit” a ruggedly 
constructed assembly f field tested equi 
ment nig has proved ideal for winching 
hauling, towing, or gin pole work. 


seatiet Single and Tandem Axle Self- 
Loading Fleats designed bor a single mar 
tr load and move the heaviest of loads with 
maximum safety. The dena | Pole Trailer — 
igineered for ‘ann single or tandem axle 
ise strongly built and simple in design 
fell vers maximum pay loads at minimum 
initial and maintenance cost. 


Fast parts service on construction equip- 
ment wins another first place for Leland 
— on Thew-Lorain — Gardner Denver 
— C-M-C — Blaw Knox — Cedarapids 
— Cleveland Trenchers — Tulsa 
Winches and other nationally known 
lines. Immediately available to you 
anywhere in t country. Call for Le- 
land Service TODAY. 


EQUIPMENT COMPANY Mm 





Oklahoma City e TULSA4S Longview, Texas 
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New Equipment 





New Stationary Compressor 
The 2582, a 25-hp model, has been an- 
nounced by the Le Roi Division. It com- 
pletes Le Roi’s line of compressors from 
% to 100 hp. The small, compact unit is 
rated for continuous duty at 175 psi. It 
fills the needs for a high volume, high 
pressure air compressor. Le Roi Division, 
Westinghouse Air Brake Company. 
Circle number (86) on reply card. 


New 100-Watt Unit 

General Electric announces their first 
thermostatically-protected transistor-pow- 
ered 100-w mobile radio. The equipment 
is designed with automatic cut-off and re- 
set functions which keep the transistor 
power supply safe against abuse due to 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE ART 


heat caused by overload, duty cycle and 
environmental conditions. General Elec- 
tric Company. 

Circle number (87) on reply card. 


Easyarc Stainless Electrodes 


Three new stainless steel electrodes, 
designated as Easyarc 308, 316, and 347, 
are available. They are the first powdered 
metal stainless electrodes ever offered. 

These ac-de electrodes have a coating 
which contains chromium and nickle in 
powdered form, accurately measured and 
proportioned to meet metallurgical stand- 
ards, and will deposit homogeneous weld 
metal easily and more economically than 
heretofore possible. Air Reduction Sales 
Company, a division of Air Reduction 
Company, Inc. 


Circle number (88) on reply card. 


Houston Contracting 


MEN OF EXPERIENCE 
Build Better Pipelines 





EARL NORRIS —General Superintend- 
ent. 21 Years’ Experience with Houston 
Contracting Company, Earl is Typical of 
the Personnel Who Are Your Guarantee 


of Better-Built Pipelines. 








D-88 


ffouston 


CONTRACTING COMPANY 
GENERAL CONTRACTORS i 


Laurence . Favret © RP. Gregory © Geo. A. Peterkin 







Oll * GAS 
GASOLINE 
WATER PIPE LINES 





2807 BUFFALO SPEEDWAY 
HOUSTON 6, TEXAS 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CAR 
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Side Dump Attachment 


The side dump bucket, which has 
shown its strength and versatility on the 
Caterpillar No. 955 and 933 traxcavators, 
has been made available for the com- 
pany’s largest model traxcavator, the No. 
977. In announcing the availability of the 
new 2% cu yd capacity side dump at- 
tachment, Caterpillar noted that job re- 
ports have shown the tool especially use- 
ful for stockpile loading, trench or base- 
ment backfilling, excavation of broken or 
loose material, etc. 





The benefits of in-line loading are now 
afforded to the No. 977, including the 
ability to load without the continual 
turning demanded of standard tractor- 
shovels. The reduction in turning leads 
to higher production through lower cycle 
time, and lower maintenance due to de- 
creased wear on track parts. The reduc- 
tion of ground scuffing, a desirable fea- 
ture On many traxcavator applications, 
is also provided by use of the side dump 
bucker. Caterpillar [ractor Company. 

Circle number (89) on reply card. 


Sequence Controller 


SIE’s new compressor start unit (CSU- 
1) sequences all yard, compressor and 
auxiliary valves automatically. The unit 
will start and bring on line a compressor 
on receipt of a single actuating signal 
It therefore permits highly efficient semi- 
automatic operation of a compressor sta- 
tion from the control room. 





Addition of the SIE c pressor station 
computer controller and Sp telemetering 
transceivers provides a trul, modern sys- 
tem approaching the fully aumatic pipe 
line. Southwestern Industrial 
Company. 

Circle number (90) on reply «gq 


‘lectronics 
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New Equipment 


tree covacge "UNITED GAS PIPE LINE 


A new radio base station announced 


by Motorola incorporates a 250-w trans- 
mitter and a highly sensitive receiver to 
extend range of 2-way mobile radio sys- 
tems operating in the 450-460 megacycle 
R 


band. 











Eliminates Engine 
Power for Driving 
Turbine Fan... 
Utilizes Power 


Cylinder Waste Heat 





The high power transmitter of the 
equipment, used with a high gain an- 
tenna, provides effective radiated power 
of more than 2 kw. This will normally 
double the range and so quadruple the 
area covered by the low power transmit- 
ters presently available for use in this 
band. Up to now, the range necessary for 
larger UHF systems could be obtained 
only through use of excessive antenna 
tower height or multiple base stations 
Motorola, Inc 

Circle number (91) on reply card 


ln January, 1954, United Gas Pipe Line Company installed 


Supervisory Control System Vapor Phase Thermal Circulation on five 880-bhp gas engine 
A new industrial system that provides | Compressors at their Agua Dulce, Texas, gas compressor station. 

up to 104 channels of control supervision 

over | transmission circuit has been mar- 





keted. The supervisory control system During September, 
has been developed for controlling and . 
monitoring far-flung continuous process e sae 1956, one fan-drive 
operations where economical use of trans- + ae __-—- a 
mission mediums is mandatory Ss rs was converted to the 
y 
41 if | 5 - Be Vapor Phase Steam 
’ | | s _. = . . ° 
4 Turbine Fan Drive (uti- 
{I i} = lizing power cylinder 
“Sakae | , % - , waste heat as steam at 
_ eo . 
| wl t 15 p.s.i.g. pressure), 
| al | . . . . 
 eeet | | m thus eliminating engine 
-_-_—— {| phn _ 
ol EA U power formerly re- 
, - 
fl ny quired to drive the fan 
: | ~ , , 
: for lube oil cooling and 
> 
steam condensing. 
Rast “Sole Developers and Manufacturers of Vapor Phase 


~<a.) 


Thermal Circulation (Ebullition) Engine Cooling’’ 


ENGINEERING CONTROLS 


The system has particular application 
in power and water distribution systems, 
oil fields and pipeline systems. Well-estab- 








lished coding and decoding techniques, Incorporated 
accomplished by dependable telephone- AN AFFILIATE OF ST. LOUIS SHIPBUILDING & STEEL CO 
type relays, enable the system to perform 
equally well on a variety of transmission 
mediums. Applied Science Corporation 328 Paul Brown Bidg 1939 N. Hillhurst Av 
of Princeton VAPOR PHASE 
; St. Lovis 1, Mo Los Angeles 27, Calif 
Circle number (92) on reply card. 
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New Equipment 





New Stationary Compressor 
The 2582, a 25-hp model, has been an- 
nounced by the Le Roi Division. It com- 
pletes Le Roi’s line of compressors from 
% to 100 hp. The small, compact unit is 
rated for continuous duty at 175 psi. It 
fills the needs for a high volume, high 
pressure air compressor. Le Roi Division 
Westinghouse Air Brake Company. 
Circle number (86) on reply card. 


New 100-Watt Unit 

General Electric announces their first 
thermostatically-protected transistor-pow- 
ered 100-w mobile radio. The equipment 
is designed with automatic cut-off and re 
set functions which keep the transistor 
power supply safe against abuse due to 


heat caused by overload, duty cycle and 
environmental conditions. General Elec- 
tric Company. 

Circle number (87) on reply card. 


Easyarce Stainless Electrodes 


Three new stainless steel electrodes, 
designated as Easyarc 308, 316, and 347, 
are available. They are the first powdered 
metal stainless electrodes ever offered. 

These ac-de electrodes have a coating 
which contains chromium and nickle in 
powdered form, accurately measured and 
proportioned to meet metallurgical stand- 
ards, and will deposit homogeneous weld 
metal easily and more economically than 
heretofore possible. Air Reduction Sales 
Company, a division of Air Reduction 
Company, Inc. 

Circle number (88) on reply card. 


Houston Contracting 
MEN OF EXPERIENCE 
Build Better Pipelines 


EARL NORRIS —General Superintend- 
ent. 21 Years’ Experience with Houston 
Contracting Company, Earl is Typical of 
the Personnel Who Are Your Guarantee 


of Better-Built Pipelines. 


ffouston 


CONTRACTING COMPANY 
GENERAL CONTRACTORS 


Lawrence H. Favret © RP. Gregory © Geo. A. Peterkin 


D-88 Pp 


Olt * GAS 
GASOLINE 
WATER PIPE LINES 





/ 2807 BUFFALO SPEEDWAY 
HOUSTON 6, TEXAS 


FOR FURTHER INFORMATION ON 
VERTISED PRODUCTS. SEE READER SERVICE CAR 


Side Dump Attachment 


The side dump bucket, which has 
shown its strength and versatility on the 
Caterpillar No. 955 and 933 traxcavators, 
has been made available for the com- 
pany’s largest model traxcavator, the No. 
977. In announcing the availability of the 
new 2% cu yd capacity side dump at 
tachment, Caterpillar noted that job re 
ports have shown the tool especially use 
ful for stockpile loading, trench or base- 
ment backfilling, excavation of broken or 
loose material, etc. 


The benefits of in-line loading are now 
afforded to the No. 977, including the 
ability to load without the continual 
turning demanded of standard tractor- 
shovels. The reduction in turning leads 
to higher production through lower cycle 
jime, and lower maintenance due to de- 
creased wear on track parts. The reduc- 
tion of ground scuffing, a desirable fea 
ture On many traxcavator applications, 
is also provided by use of the side dump 
bucker. Caterpillar [ractor Company. 

Circle number (89) on reply card. 


Sequence Controller 


SIE’s new compressor start unit (CSU- 
1) sequences all yard, compressor and 
auxiliary valves automatically. The unit 
will start and bring on line a compressor 
on receipt of a single actuating signal 
It therefore permits highly efficient semi- 
automatic operation of a compressor sta- 
tion from the control room. 


Addition of the SIE compressor station 
computer controller and SIE telemetering 
transceivers provides a truly modern sys- 
tem approaching the fully automatic pipe 
line. Southwestern Industrial Electronics 
Company. 

Circle number (90) on reply card 
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New Equipment 


tee comage "UNITED GAS PIPE LINE 


A new radio base station announced 


by Motorola incorporates a 250-w trans- 
mitter and a highly sensitive receiver to 
extend range of 2-way mobile radio sys- 
tems operating in the 450-460 megacycle 
R 


band. 





Eliminates Engine 
Power for Driving 
Turbine Fan... 
Utilizes Power 


Cylinder Waste Heat 


The high power transmitter of the 
equipment, used with a high gain an- 
tenna, provides effective radiated power 
of more than 2 kw. This will normally 
double the range and so quadruple the 
area covered by the low power transmit- 
ters presently available for use in this 
band. Up to now, the range necessary for 
larger UHF systems could be obtained 
only through use of excessive antenna 
tower height or multiple base stations 
Motorola, Inc 


ny EE: SPO) ay See ln January, 1954, United Gas Pipe Line Company installed 


Supervisory Control System Vapor Phase Thermal Circulation on five 880-bhp gas engine 
A new industrial system that provides compressors at their Agua Dulce, Texas, gas compressor station. 
up to 104 channels of control supervision 


over | transmission circuit has been mar- : 
keted. The supervisory control system During September, 


has been developed for controlling and . 
monitoring far-flung continuous process a aes 1956, one fan-drive 
cS 


operations where economical use of trans- yf Tee ee - = &* 


mission mediums is mandatory eee eee 


=gell a 


was converted to the 


BL Vapor Phase Steam 


' | 5 

AER {| | ) fon oe Turbine Fan Drive (uti- 
. | | I} = lizing power cylinder 

’ waste heat as steam at 


— od c | 15 p.s.i.g. pressure), 
= 
' _ aR power formerly re- 


f 1 7 f thus eliminating engine 


quired to drive the fan 
for lube oil cooling and 
steam condensing. 


_ 
Set : ‘Sole Developers and Manufacturers of Vapor Phase 
: Thermal Circulation (Ebullition) Engine Cooling’’ 


The system has particular application —_ = 

in power and water distribution systems, \ ENGINEERING CONTROLS 
oil fields and pipeline systems. Well-estab- . 
lished coding and decoding techniques, Incorporated 
accomplished by dependable telephone- ‘ : AN AFFILIATE OF ST. LOUIS SMIPBUILOING & STEEL CO 
type relays, enable the system to perform y 
equally well on a variety of transmission - 
mediums. Applied Science Corporation 328 Paul Brown Bidg 1939 N. Hillhurst Ave 
of Princeton. VAPOR PHASE 

St. Lovis 1, Mo les Angeles 27, Calif 


Circle number (92) on reply card. 
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NEW LITERATURE “occ 
General Electric's new 225-1000 amp 


plug-in Flex-A-Power busway with alu- 
minum conductors is the subject of a 24- 
page book. Known as the Type DE, the 
busway is available in both 3- and 4-pole 
Diesel Crawler Tractors ties of the steel base, resistance to fire construction for 3-wire, 3-phase, or 4- 
. damage, and high heat reflectivity. The wire, 3-phase applications. It has a 50,000 
and Power Units booklet contains sections on available amp RMS asymmetrical short circuit 
in oil sizes, gages and forms, fabricating and bracing as standard. General Electric 
finishing and storing and handling Company. 
irmco Drainage & Metal Products, Inc Circle number (96) on reply card 





Tips on saving time and money 
field work are contained in a new 12 
page booklet released by International 
Harvester. The booklet, describes the use Circle number (94) on reply card 
of diesel crawler tractors and power units 95-Ton Crane, 3 Cu Yd Shovel 
oo a a “ A 24-page catalog released by Koeh 
Pomel Sacco Pouaeies Centrifugal Catalog ring Division contains 11 on-the-job and 
; 46 assembly photos of the Koehring 1205 


Circle number (93) on reply card This 64-page, illustrated catalog in- > 


cludes an introduction to centrifugal com 
— pressor features and applications; sections 
Aluminized Steel Type 2 on horizontally and vertically split com- 
pressors; and a general section dealing 
with compressor fundamentals, parts, 
drivers, engineering data and specifica- 
tions. Clark Bros. Company 


excavator. Printed in 2 colors, the catalog 
has a special section devoted to the 1205 
carbody and lower machinery. Included 
in the section are an explanation and 
photos of the 6 turntable and 6 hook 
rollers used to maintain operating stabil- 


A new manual from Armco Steel gives 
detailed information on aluminized 
(aluminum-coated) steel Type 2. Some ity under any digging or lifting strain 
of the subjects covered are atmospheric : Schematic drawings trace the power flow 
corrosion resistance, mechanical proper Circle number (95) on reply card through the turntable and carbody 

Koehring Division. 
Circle number (97) on reply card. 


Wagon Drill Flier 


Ingersoll-Rand’s new flier, Form 4191, 
describes the company’s 3 models of 


a i: wagon drills—the FM-4 wagon drill, the 
FM-4 rotary and the lightweight JHM 


wagonjack” mounting. The manufac- 


Specify turer describes the FM-4 wagon drill as 

the “workhorse” of the three. It is a per- 

cussion drill designed for tough, sus- 

tained work on road building. general 

construction, foundation and quarry jobs 
Welding Saddles Ingersoll-Rand 


Circle number (98) on reply card 


Rock Bit Bulletin 























el A new 6-page bulletin describing its 
pr I iC “AN SUPPLY ¢ (). INC line of l-use drill bits has been published 
-®@ by the Le Roi Division. The new RD29 
= T Shreveport (84), Lo bulletin illustrates bit construction, prep 
- iad aration of drill rod shanks, and lists spec 
SEE YOUR NEAREST SUPPLY HOUSE ifications. Drawings and photographs are 
used to illustrate the offset gage, thinner 
(Formerly: Pelican Well Tool & Supply Compar wings, and steeper reamer angle of the 
CRD l-use bits. Le Roi Division, West 
inghouse Air Brake Company 
Circle number (99) on reply card 





New Thermalastic 
Insulation Booklet 


The WILKINSON LINE LOCATOR pons beg Am 
«~pe : © dale So 
PREVENTS COSTLY DAMAGE The Insulation System” for large motors 


and generators, synchronous condensers 
s > > . - t 7 s, Z Vi ; 2 > ag 
ETCHED CIRCUITRY: instead of hand wiring, insures uniformity and freedom from faulty and frequency changers, is available. Th 
. advantages of Thermalastic insulation, 
soldering. . “ - 
. that extend the life of heavy rotating 
: equipment in hard service, are presented 
Laboratory test charts are discussed 
Westinghouse Electric Corporation 


Circle number (100) on reply card 





Spots all sub surface pipes, cables, etc., and determines their depth accurately 


Inhibitor for Corrosion 
Prevention 


Oakite PC 5, the organic, amine type 
inhibitor designed for injection into the 
product stream, is described in a service 
report available from Oakite Products 
BATTERY TESTER: instantly indicates battery condition without removing botteries 2 in ge bette aon yo werd na nee 

can reduce metal replacement costs, 
INSTRUMENT CASE: Made of tough, wear resisting phenolic material. The antennas are an reduce downtime, increase throughput, 
integral part of cases, moisture and shock proof. and step up heat exchange efficiency in 
such units as accumulators, overhead con- 


W I L K I N S Oo N P R Oo D U Cc T S Cc ‘@) M P A N Y densers, fractionating towers, etc. Oakite 


3987 Chevy Chase Drive, PASADENA 3, CALIFORNIA. SYivan 0-4314 Products, Inc 
Circle number (101) on reply card 
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LANE-WELLS 


‘ 
‘ \ ‘ ‘ ‘\ 
‘ \ 


‘ ‘ 
\ . ‘ ' ‘ ‘ ‘ 
i WEIBRO-FRAC 
, / 
° ; / x P FP ? 


SERVICE MEANS 


more Oil for YOU! 





Vibro-frac is a wire line service for selectively 


2 BOD increased to 24 BOD fracturing formations. High frequency pressure oscilla 
O BOD increased to 18 BOD tions or shock waves, initiated by special explosives 


produce the fracturing effect. These effects are selec 
tively controlled by special methods of perforating 


O BOD increased to 10 BOD 








7OO% increase in production Developed for low permeability formations which 


require artificial stimulation, Vibro-frac has been proved 
safe and effective in both old and new wells by more 
These results are typical of the increases in pro- than a year of testing. Ask your Lane-Wells man about 
duction obtained in well after well by using Vibro-frac, the many formations and areas tested o1 
Lane-Wells’ new explosive fracturing service Vibro-frac Bulletin 





write for 


I=, 
LANE-WELLS COMPANY CY 























TREASURES of the DEEP 


Below the surface of the sea lie 
treasures more valuable than pirate 
gold and sunken galleons — and of far 
more importance to the future of man- 





kind: deposits of petroleum that will 
furnish products and by-products to fill 
the requirements of man for generations 
to come. 

Wherever oilmen seek the natural 
treasures of the deep...in their sub- 
merged vaults... Halliburton’s marine 
operations provide the best service, 
efficiently and economically, to better 
help tap offshore reservoirs of oil. 


THE LEADER IN OFFSHORE WELL SERVICES 





own ewes. OKLA 


OIL WELL CEMENTING COMPAMY 


